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(54) REFORMING DEVICE OF FUEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the inner temp, 
of a fuel cell device uniform in a specified temp, 
range. 

SOLUTION: A source fuel gas containing air is 
supplied from a second fuel supply passage 64 to a 
reforming device 34 equipped with a Cu-Zn catalyst, 
the reforming reaction with water vapor and the 
oxidation reaction proceed inside the device, and the 

produced hydrogen-rich fuel gas is discharged to a 0 ^ iy 

third fuel supply passage 65. The reforming device 34 ~* — 
consists of a reaction part 80 in the upstream side 
and a reaction part 81 in the downstream side. Both 
of the reaction parts 80, 81 consists of a honeycomb 
structure in such a manner that the sum of the cross 
section of the passage in each reaction part, namely, 
the sum of the cross-sectional area of cells which 
constitute the respective honeycomb structures is 
smaller in the reaction part 80 in the upstream side. 
Therefore, the flow rate of the gas passing through 

the reforming device 34 is higher in the upstream side than in the downstream side. 
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5 SIC t?*> o X ItiTfBgHbJc* SrKfbi" £ SMLEJS £ Srit 

^xm^^mmmitm^x^ztzm^K *^^t«e«i 

# (r Jo it 5 hu mJ^MM tf*<n MX % m< i" 5 # * flcgff 
[»**3] «^5^foot, gate**** 

mmmm^nzx. mum^mb^mMb^mb^ 
mvmsm t-*5 tt 5 hu isttflc , jiaewtto ft « ^ ^ 
mmimn&mfrj&bmmmitKi&b zi&m-tzmm 

K»*«5] «»Sr^5R/ST**>oT, gift;***:* 

o ^xh^x^mit^m^mit^^mit^b 



3^b#*^£^a^ 

flM5*ifiiE«IS \c *3 ft 5 ffrfEF&f b ff * & >H A £ *x 5 ffl til *5 v > 
SME7K^»aKRJS£ffi^ 

I»*J18] KJIft*fl£5RiiST?fcoX, ^b**t7K 

M%bj^7m%^m^&7kMn.&w&fcb, mm&tt 

o BLJ&Xh o r Huf£^{b^K^ ^r^fb-T 5 ^{bR^ b &m 
frb, m8E7ktK»efe«Ri6SriSfT-rsiS^, mi5»{bR 

^faTK^^eR^^f^^^^irmlfE^bR*^^ 

«ne*««fP^#LT, mumt7kmb7km%b$:^'t 
tkttmm^mb&ffijL* 
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i] m^^^ot, mtykmt 

ff^ST^ot fffJE^H b7X §R *: SMbf 5 BMbS/S £ 

* w 1- s jw*rw-^ * £ 6 jsj»3H-^f * mm^wt t , 

BtJEtt&ffi^ilfT^ 

1 2 ] »*3S 1 1 mm<DMm&mmmx*fr<> 

X* 

[H*3li 3 J liW3SWot, mt^Mb 

ft o RJCXfco TSrffSK{b**Sr«fki-S»fbSlE t £ 
iltrU WrlETkSSftCQfeKKftSriiftfSR^, lifrESMb 

lWE*aK ft&HRjS <t ffrEF£{b£[/£ <b Srffiiii- 5 

im^m i 4 ] 1 3 E*<o^&«K«T;feo 

-o^fS^xS:, i(rE«IK«BrtK«»LT, iiuE 

Mo 



5] Wl^Wtfcot, £Hb7k3l£ 

#5RJCT-*ormia^b7K5R*PSS^bt-S^bR*^S: 
ifSfTU WIB^lKftacSrSJCSrJitfi-SRItc:. g&EBMb 

sp»{b^««^at, 

HtrlE*jK«FPt-*5v^T, «iriB»{b^^«»#©d^H(rfB» 
^b^^«*&*tb5figlf«r, jft^W^Yb^lirSWitett 

ft 0 KfcXlh o TflfrlES^bTkiR & RMb-*- 3 RMbEJ© £ £r 

89IB*IRftefe5fRjS: b MfEBMbRJC £ Srffiifi-t-6tt«tSr 
89IE*jW»P^#Lr, 898B^b**i:*^Sft^S:^-i- 

mmmmm^MLx, mm zmtx x&m&ir 

ff*^ii:S^^b#i!:tfr«^S«J|*a:W3SB 0 

[»#35i 8] B(fE*jatSI5tt, rtffltcjg^^tiSflftE 
JS«»^^«EKI-^v^T#f9 3gLfflSr-fe-L, tuE^IE§ 

EfieoKRSiSkftWll. 
[S»*3Si 9] IMI^^T^ot, ^{bTkiRt 
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K/cr^i:3t^^jffl^5«i|s|-efc«3s«-cfcoT, 
m w r« t m mmi tRi& t z^m-i- z>mmz 

mmnmuxmn -t- & m^mmcKR^ «fc xtm &m 

[»#*I2 1] ««*#5RJfc-Cfco"T\ 6Hb**£ 

# 5 E/C-C fc o T suESHb** bi" 6 SMbR/C £ Sr 

flMB^ss^arRRis t mmmimfc k ^m-r z> 
% warn* * * ms-t zmmMtf* mts^st t , 
mmnm^xmn^^mmTk^^cmR^ z r^mmm 

m<o^icnLxmm^^^m^k^mx.^>mn 

[«*«2 3] BHR*#5Ri£-efc-3T, SMb*** 

# 5 S/6-e o T m)IH^>fb7K^ £r ^fb-t- 5 BMbRlS £ & 

fflfETK^M&lfRJC k iftmmi bR/S k Srffiif-r 5 ttfiES: 



W8E«4K tt« , mJfSJg 1 OR/&&& £ fUEJB 2 <£>R/££i5 k 

[ w#*i 2 4 ] »#jg 2 3 mmomn&'gmm.xh^ 

HulEJ8}|b**f±^ * / —juxfo v , 

[»*92 5] »*ft£#5RJ?^fcoT, jgMb***: 

ff^iStfco r iluiBiSfb** *Rfb^ 5 BMbR/C k & 
itfrU SftiaTkSSftftKRjE&^ittT-rsBSi^ mjlH^fb 

r/Ct^ c & mm i- 5 ^^f^g^M -efcot, 

ibR/Cco«*^cfc*3iiy s/^*«Ri|s|-^^*, HtrfaittftE 
i(rSE«3Kfi, Buta^fbR^i: lt, —^b^^^^-f- 

SR^SaBSrll* L*v^R/6Srffiiii-5 ^ i: %W$kk-t 
[«t*3S 2 6 ] 2 5 IBttcojURWekKKR-efco 

ffifiBjK{b**f±p< ^ y — 9 , 

[0 0 0 1 ] 

l s »l<«, ^{b7K3Rt7k3SR»t^e>*3By y^ 1 ^ 

[0 0 0 2] 

[ffi*©8«] «>fb*iBi:*aK»i:^P>*3Ry 
0^*"i-S{b^*/u^Sr, ^^-^/u^^^yu^^r 
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(l) *fi|»ttffllJ*c:*3W5S/C, (2) *fi»ffiftfl(c*5 
H 2 -* 2H + +2e~ 

(1/2) 0 2 + 2H + + 2e" 
H2+ (1/2) O2 -» H2O 

[0004] m*v>M&nm<D5-h. m^^mmn 
CH3OH + H20 -» 

CO2 + 3H2-4 9. 
[0 0 0 6] _b!E (4) ^^i"J:5t-, *SgM&®R 

CH3OH+ (1/2) O2 

-> C02 + 2H2- 

[0 0 0 8] ±1E (5) ^^7— yKORfcfbRJSW 

3 iMf gfl^ L Tii^rM I, (4) ^{cmt> 

KKJS^*5v^r*tJffli-sc:t35s^#5o ^T\ 

{bsiCT^iss^stctoTBSs*"^, sEasLfc^as 

*^T, Wftfit^M^fillbtSr <b^T#, 
^^^^ffSr/hSfti-S C i: j5ST# 5 0 
[0 0 0 9] 

U «lbRlt^J:oT^Ufe»^*^^^7KIR«8c«K 



ttSRj££«:bU *RJpf«J&±*T*(4 (3) 
[0 0 0 3] 

■•- (1) 

H2O ■» (2) 

- (3) 

-x^r-MCfi, ±1BLfc«WekW3S«d 5 «fte>*xT*i9, 
w (^«»&K»tt*C^ V >T**«*«SJS*fT* o T^ 

^^«iri^ 0 erne* «&j^efcKft«(orta5T 
5itf^55kKSJS^ov^TttW-rSo 

[0 0 0 5] 

5 (kj/mol) — (4) 

lETfe-5K{bRltS:fT*t>i3:, RfbSlCT^USJRSrW 
fflLT7k^«&KK*^iitT*ii:5*fe<£4f^*PibtLT 

[0 0 0 7] 

18 9. 5 (kj/mol) — (5) 

Jim 19, M3 SiCTjk-TJ: «RJP|.arff3g«^*3(t5± 

*A-f*flDJ) Tfct, «L*(Crtffl?aa[dSJi#LTiaffi»# 
W—f&MfSri'Zo BMbRJC^»*as*B#i*;ft, 

[0010] 'Jftilsi-acWKRrtfflTJJaft^dS t 0 -^ £jf£ 

RlS*5<tt)518{bRJj:*fleiii-Sftfc«Ei: LTCu-Zntt 
S^ffl^6^tcf4, 30 O^^rS^^fSrUTTZ (DC 

y y^g: ltltl^ 3fcw»5 0 "t 

y ^^Srfir^^W^^MJIILTtt^sg^b-*- 
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[00 11] £fc, ftfcjR?a«^±#U"r^5w<bJc:J:S 
T^»RRJC#i£fTi-£Rt^ lt3*LfcjE#*K/S:^ 
x^RJS Lt^»^4 Cfc 0 i-5 w <t 

MffiaMST-TS^ ffi«^teT£#K*^ft»frR/&(P 

[0013] *3B93<o^&«KBtt. - 5 Lfcfffl]HSr 
[0 0 14] 

5»flsRlSi:£:igfTU fiftiaTKURSCekWS/eSrittf-rs 
IKK* HafB^^T^Cfc^^^iJffi^^^^W^ 

lT£ #JlE*flt»^L-C, MIS 

-r^mmM^^w^mt, mmnmuxm'n-r&mm 
[ooi5] £x_t<D£ o^m$L£frtL^w<om\ <om 

*Wfc«»fitt, *JK*15kKR«;i:aMbSJ6i:4:ffiaii-5 

*> o TilMEJ5Mb*?R £ SMbf 5 Btf bR/S 1 £i»frf £<> 



ic N iwiajaiR » # * as ^ a *tt5«!j^ai»^*3 ft -5 ffliE 
[0016] w<z>j;'9nc«JH'ekKisg«*c < tnfi\ mtas 

- i: J; 6 f&m&ik^m&J&%0<n$£tk £t^ofc ^FfflJ-fr a* 
C£#£-C£5 0 KfbRJS^£Cfc}Ras*$»J£T 

[ooi 7] mm&tfx&m&i~z>mikfcm. 

*SK«L*«RJCt»^bRiSi:tt, »-w(ttfi(:j;o 
TWRac^iSit^tbSr. ^ri: Lrtiv^U **Stt« 

[0018] ±IB**^o* 1 W*RW3feW*6S{-*5V^ 

^^m ^ n ^5 m <t ^ t is < -r ^> r t ^ x# , jiie l tzm 

[0 0 1 9] *«WOSB2 0*R5|s|-efcK3S(l(i, »j»Sr# 
9R/CXfeoT, ^b7K*t*3Rfti:^fe**€r^J*i- 
6 7k^M3:®Rl^ir, 3B*«r»5R^TfeoT«ff2^b 
7K*S:*fbi-S*^bRl£i:«ri8fTb, fuiaTK^ftacSR 
JS«riitr-rsiS*c:, «JlEP«^bRiS-c?^i:fc«i«r*JM"r5 
IMMtfcot, «JlBzk««3kJtR«:i:miaWb 
RJ6t*ffiiti-SttaS:«x.6«iiKa5i:. flftaEtt«Effl5(C 
*3-lt, iJIB«fb**i:7KIR«tgft*i:*'^>ft--t5JSJR 



[0 0 2 0] W±?> J: ^:«^tlf:M(082©f 
KR/SKflJfflSftSo 

[0021] :wJ: 5 *«S»ScK»1Bi- ctixtf , »{kR 

it^oXx maw* Jb# itfsrtias 

5:t(:J:ot, TSEflfJK^T, *«S«3feRRjStf>S 
[0 0 2 2] *»Ko» 3 60*S»efcK36att, 

£ . flfiiatt«8P *s *t 5 afriaBMb # * ft mA£tiz> w tc 

© t «:« *. £ r t £ S g t -T 60 

[0023] M±<D£o^mf&£titc^wvmsom 
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tL-5«i^*5v^"c, wrie!»^Rie^jtfTds«iftij*n5o 

[0 0 2 4] w<^J:5&«»QkS:SS«^<t^fi, fiUIBK 

-f k is * ft mA £ n 5 ffl *s ^ r , wia^kR ^iitr a* 

» WJ * tt 5 fc. 46 , c <nWjnm<ktfx 3& s W A £ ^ 5 fflj t-*5 

1 > r ft _t # l -r € x l * 5 r t ft ft ^\ l ft ft o 

>fk^^ *s WA * ti &{mxM4£5ifo<DmfttimM 
ttcto-C, »>fkR/6^iifTi-s««^<t 9T«E«J{-J£ 

KRj6cofiHt*5fc^K<-r*iii:ds-C#6o Ufc*s 0 

[0025] ±ta*3sw<o» 3 (DMm&wmw^^ * 

X, «9IB»{kRj£«i»J#«tt, HfflB«jft«FB(-*5V^T, 
$*L5fll<t 9 H9fB»{kRlS^ffiiSi"5*bjSE<^*!& s /J^ 
[0 0 2 6] ^fc, ^0^^|g3^il£|.^:W^Rt-^^ 

T, mia*aR*a«Rife^ffiitrsttjKtfl(rie?«^R^ 

SJ^Sfi. SftlE»{b^^^«A^ix5«<Z>*35^ mria^ 

[0 0 2 7] *3S^o!B4w*R3|S|.gfeWaSB(i, 

-5*aS«3feKRJEi:, *J»Sr^5R/e-e*>oTmfE^b 
***«^i-5K<bRJCtSriSfTU, glflB*»S«»KR 

^^ittf-r^i^tc, #HE*^Rfl?-e^i:fcj»**jffl-r5 
KKRiC^i^HtriBK^Ricwtes^cfcTk*^ 

^IBttjKfflrtX-it*Ti-SR«^iStT*IBS:«W 

Rj£ttffi«tH#at*r«^, m&mktfxm&^&n* 

S^ISfifLoo, miERi£tt!IB«a#a^«fflLfcffl8E 
RJCSwiltT«ffit-J6^v^r, HSflE«jaC«*c«jte-f-5BaiE 

[0 0 2 8] «±Oj:5*-*d6Snfe*»WOjB4 0JB 
»arfH6tttt, *3IS*SkKR«:4:*<bRlS4:S:«ii-r5 
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BLfck, is**^ 9 sjKx?*> or MrtaK^assrRft^i- 

SBH^ffiirSriitTi-So Z<ok%* 8uK»{bSJSr£ 

Lrstjia*«g*ek«s/S^ittT u y 

* $ Hr ffiiBtt«fflja> $ tt 

[0029] rcoj: 5*«s«-efcJi««(cj:tLfir, tfriBie 

f * * coK» jRft^Mffi * *t 5 #> , mt#* &m A 

* *x S ftU tc r aitT -T 5 RMbKfS 

r ?ajs*s±# u-r^r i^)^^ rk-r £ r t as-e # 
/^*iS^^Jffl]-r5CiicJ:or, KfkKlS^itfT-f 5« 
[0 0 3 0] ±IEL^*3S^<35»4CD«RWefeKSia^*5 

^fts^ti^ttisxmmmfctfx%w&~tz>zk t urt> 

— fbi" 5#«£r $ t)l:»*5: £ ^r # 5 0 
[0 0 3 1 ] *f6W<O»5c0^arKStt(i, 

«s»3fe«KBr&or, S9flB*as«acjrs/EtBufaswb 

ait?-*- s Huia*as«Lac ws/c*5 £ t^taiER* tas^tt* 
sjRW^s^a^at, HfriattJtast^v^r, m^fWM 

ffiEjB»^^SNffi^a^J;or»jE«»^x^ttJ 



[oo3 2] ^±o^xoizm^tit^mm^msom 

ttaSr«^S*MC«t-«-Lr, 

^r, «^^jct'fcot, rnkfrmkykm^kfr 

*> o r Wtse^f b**&HMbi- SBMbKJS £ Sriitrt- 3 C 
WEP»>fbRJ6r^lSfe#lS:5pJfflLr«fia7KSS 

rflftiattaa5^fj*ta$ns„ £ 5 ftsjsasiifrr 

8frf5«jK«^*3V^r, H(ffaiBJI8W^^Sr*A$ 
W8E*»^^jSNffl-^5Si5ffii:(73Att#^ 

[0033] ^(DXo^mm-scs^m^^tiiii, mmm 
mmz&\,*x* mmmmnifx$:mA£tiz>m&k. m 
&m&tfx$:§m"tztmik<n a^# ^mi^ti^t- 
JWJ^w^^*A$ns*3£©«*^*5^r, 

^r&«asffi;T Lr b £ 5 - ^ ^ < ^ ttjKffl^frr* 

feasor, «»»K»g*/j^fki-sr t^-^flg^^ 

[0 0 3 4] ±|E Lfe^l^Ofg 5 <0«5|6facKifeB{-*5 

v>r, «ii5*jBE«*c*5^r, fmmmntfxfc&mmfa 

A^ftSfflteir, mHS^4^^fiNtU#^ic i or mifSS 
v\ ^©Ji^/jifllrit^-rsrirtc^or, ^^^^ 

«»*ttsiR!j^*5v^riaft^±»b"*- rr p^^, 

[0 0 3 5] «0^w^6«Mf^Sfi, 

5*«ft3fcfrKJSt, **SS:fli 5 S/Srfcor SSiSB^b 
^KSSr^b-rSHS^fbRiSirSriSfTL, flftlETKDRftcefeKS: 
JCSritffi-SBB^, ffirSE»{bSJ6r^Cfe!RSr*iJffli-S 

j»w*K3SBr«>or. mfc&mfz&«Ri&kffittmk 
frfckzifzmi-znmzmzLzm^z, wwalt 

iC^ctt^miBRIbRJES^ttS^Ufc**!; yf-/<c«S3H-^ 
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[0 0 3 6] W±<0«t 5 i-«fiRStbfc**W^* 6(73*8 
LtfTL4 5ct^4v\ LfciSoT, riS^i^t 

[0038] ±fc^it*&m<om6<Dmn$c } Kgimi£& 

[0 0 3 9] w» 7 w«SW3feKKK«, 

ai, mmnm^xmn^^mm^m^WK^xx^ 

[0 0 4 0] «±^«k 5*-«J**^*3BW^fB7 0j» 



KRJSasitfrU ?K^y *y^ftm&#xffi£.f8L£tiXtit 
[0 0 4 1 ] - <D J: 5 <£«&**efc«3S«K. J; ttf^\ miS^ 

^ o r , # u-r r 5 r <t ct 5 ttat^fb^Bj* 

[0 0 4 2] #3S9J<OSB 8 ©jRftaiSfilt, 

ic^oV^T, mflBJ^^^T^ ^ i: * lc ^{L^ ^ ^ ^ ^ g ^ 5 
[0 0 4 3] £A±(D£ 5l<cMl&£tlfz&mW(Dm8<Dm 

t>ri, mmmitRftx^ztcm^mmLx, mm^m^ 
[0044] ^<D£otem&&'Kmmiz&ti&* mmm 
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[0 0 4 5] ±|ELfe**^©*8<75«S»ekK3SB^*3 
©AftKfl«&flJ t ftMEftfctiflJ t ^Sv >(ca?<75ffiB(c«> 5^ 

*< ^t)2o^±c?)^^i, atria 2 oj£ji±wsjC 

SR^MEftfflflJ t LTKttTft 5 r. t t LT <t 

[0 0 4 6] *^SM^!B8^**efe«3SBtc*3V> 

ffinfflt £B»LT»tf-Tfc5:: t t Ltt <fcV\> 

[0047] *mw<om 9 o«s«-ekKSSKn, 

S3KfK«5fc«RJSt. **R«:^5R«;"e&orB»E^b 

x, mm%^&^&m<krfx*w&irzmittfxm'&^ 

mmmzmz- z> ^m^rr^m^<onm^^x 
^czmzB^zmmoytfimzx^x, mw&iki?*& 

[0 0 4 8] &±<D£lizm&£tltt&W<Dm9<Dm 

rat, r©ttj«8B*cio^T N M^^St^o 



*^i**M&^zmi£<D&tf^te\<^x&czmK mfe 

[0 0 4 9] ZCDX 5ft«Sfl-ek«3SH^«t4xtf, fffE?& 

at-^-retfrie^^^^^stc^i-LT, fifrEftbtti® 
t k x &tem£it j $>m±fSL®e>m*k t v > o fc^as^dt 

[0 0 5 0] ±EUfc*»^(O»9C0*R»efcKS 

[0 0 5 1 ] 1 0O^»efcK3£«tt* P^f^^r 

rfc^aiiKefeKRJSt, MW3WT'fcoTifiES 

*^J:0f*w5 V>*< tt— *75»P>ttSiKfls:Sr, ME 
»LT«*i-Si»«ft»#&tS:«^5C t SrSfgti- 

So 

[0 0 5 2] «±»J:5K:«fi8$*ifc**W«)J(Si oo 



(11) 
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dust, mm*w?Kfcx*&<>xmmm<b7kmzmik'i- 
mmmit^^tm^^tixmmmit^jt^n^ti 

x & x xfmumtJJ * f>mife £ ft 6 «j^>as»^*f l t , 
ff*s«**ft, flfria*Rflc^i*si$ftfcSi$»)&s}ftajsft 

ho ^J*Sftfc**y 5>^*«»#*KJ\ ftuE&t:^^ 
<b#tB£ft£ e 

[0 0 5 3] r^«t5*«»ScHKB(-J:ft(i, fliEIR 
DSiN-^x *5 J; OMtuE$Hb# * $ ft 5«wffl»-c 

SKfls*s**Sft5fci?>. iJEIHfcKJCf::«fcoT£Dfc 

^ftSffiit^v^rfflflr^^Li-rTU^ 5 -tasfc 

[0 0 5 4] *$&W(vm l l <o*8*MfejtSg*te, p J^£r 

*ffi*.z>mmmk % mmmm^^x, naESHt:** 

■r5j»»^#a#®i:Srfl|^, ftftE*ME»tt, ME* 

l (OK/SlflStMSBfB 2 wSJSSBt SUE* 1 

^ liftE* 2 ^ <7>IW^***»£fTfc;fe* 

[0055] £i±(D£ o^m^^thtc^mmcom 1 i ^ 

*Ri£*ffiiir5tta^«^5»2^RJSWtc»L-C, 



mE^SRMekWRjssraiff-rs,, — t\ memi 

E**S*5kKKlS35 s 3t*T-rs^. ffiE*2 0KJ£SSfc % 

s me* i <okjs« t fR^stfti- ^rtciot, 

ftfjEfm ^^a^4bMt5#TE^ft^J^T^i:fc^^J 
fflLXffirE*5R«3feKSj6^ittTi-So £/*£ftrt:** 

[0 0 5 6] r<oj:5*J!R»a:HK««cJ:ft^ ME* 
l coRjcSSliKfcv^-c, WERftft^^^ftSftrflfrEB? 
fbS^^iltTi-Sfiitt-Cfi, HuEHftRlSt-ioX^i: 
fc#&f*, iWE*i ^RfB«l5T*itft-rs»iE7jc»5«a:KR 

js^ufflsftsflbt-, »sgi-s*2aDSJC»«- i bex.e> 

ftT\ rolB2^KJfca^ittt^smE*^*ar«KtS 
KfcfUffl£ft3o Lfc^oT, KftaSTdfeCSSftl^J; 

oTHuE*aE«<oiBjr^±# b-t-§?-t\ tta^ft-^ffl^ 
[0057] r--?, #»w<0*i •£itnm2<z>m , && 

[0 0 5 8] **WW*3^fctt»4<^*SJ|S|.3feJC 
3SK(C43V^T, «rE^fc*3Rtt>^y— ywr*fc!9> ME 

[0059] -ztz, *mwo^m\ i w«swafesc*i»{c*5 

v^r, fltrEjRft**tt/^/— 7WT*A>i9. iWESi£>S 
[0060] r <o <t 5 ftflldc^MSfl-ScKaSB^tt, 

^ e> ft 5 f^oi^ft^ ^rffl ^ xmt&ffc &{&m-t -6 a 

[0 0 6 1 ] *mwoiW> i 2 wJR^ScKKHtt, KfRSr 

i-5*3&ftefejrKJ£i:, ^siR^ps/c-efco-CHtrEiR 

KlSS:iltTi-5BR(c, BaEKftK/S-e^CfcJR^Jffli" 
SiMfglt^oT, METK^^g^irtfrE^ 

M*fLT, »E«ft*i»i7k*»fc»*ifr*=fir-r-6JW 

Txi^f S ffJE7K^M^:@Si£*5 J: t^«JE?«ftR/S^3!g 
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[0 0 6 2] roJ:5*«»3kK»H«cJ:ntf, fflSStt 
fit**, — »{bJS3B«r^j«-*-*RiSftl8«rftS Lfci^flWE 

[0 0 6 3] *35BW* 1 2 CDKRWefeKSa^tsv^T, 

[0064] -co J: 9 ^»^coj»J|sFefeKS«-Cfi % gp^ 

^Mt 6 1 1 ^T^ 5o *-co 

[0 0 6 5 ] 

/^SrSfiKi-S^^y— 2 2, *£:IflH-3 
tK^V^2 4, ««^^Mt5^-t2 6 v 

»BS:Lfc8S36»3 2, *K^/Sf-J:9*S3fB|-^^Sr^filci- 
3&K£I3 4 N jm#**<z>-»Mbei§R (CO) «ffi£r 
ffi:M-r § C O 3 6 , b^RJS IC J; •) j@ ^ £■ 

12 Otc*3ft536«co±flcT*&S«&J|s|.«rti4 Oicot^T 

[0066] «e<ef««i4 o mi^M^mmmmcom 
nmrnx-hv, ffif&m&xhzm^^zmwtffimLt^x 

4 8 «#PKK4 1 ir, #y- K4 2 *$£tfry — K 
4 3^-^1—^4 4, 4 5 £ j^bflWcS tlX V*5 0 
[0 0 6 7] #y — K4 2:fc£U t T/- K4 3 fi, ^? 
S14 1 SrWfffl^bRA/t?^^ hV y ^«Kg*fiKi-^x 
tSllTfc^o ir/^i^-^4 4, 4 5fi, rcoi^K 

aEB«r»*-rs 0 #y- K4 2 £ir^u~* 4 4 £<op^ 



3 ir-fc^lx— * 4 5 t(Z5lWi-tt»{b^«EK4 5 P&M 
J*£ftTl^ 0 4 5li, 1212-ett^n 

■e*Wt ffi f- (O %Mf& L T V > £ *s , HK£ K ^ w 
mcD tix*$?>, M-ffitt*y— K4 2 t^BB 

^JS»#*«tJi&4 4 PSrTK/SU M®fi^i--5^-ir^ 
^S7y- K4 3 £<^IBTii)Mb#;*ilE!B4 5 P &M 
f$.-i-Z>o z<o±5\z % 4 5fi, 

* -& -c«»;*/ t 8Mb # * (o mti & ^m-r z> «*i £ 

[0 0 6 8] C~T\ «#PJtlB4 lfcfc, HWi^^t 

^r^-fo *HJS«-t?tt, ^y>r^-^ll (x^/^y^tM) 
^r^fflLfc 0 t»BJl4iro*ffil:tt H WiLtf)& 

&£tza&&km<D&m,frbfj:&&&timgT£tix\,^ 

[0 0 6 9] #-y— K4 2*5^^/— K4 3 ft, 

^^titv^ 0 /jris, ^7 y— K4 2^J;U J T/— K4 3 
fi, Ttfv^n^KJ; !9^"t--5(5J&\ ^Sflttft^b 

[0 0 7 0] t^l/-^44, 4 5i5 % #*;f:aifi<Z>* 

4, 4 Sfi^rcoi^ffijc, ¥fT(ciaHS^«»t(oy 7% 
— K4 3<0*ffii:"Cll{i:^^flt»4 5 P*^i"-5 0 ^ 

[0071] ^_b, wii4 ooa*«5e-cfes*"fe 

^4 8 ©WfifcKo^TfttW Lfc 0 HBR(C*R»«?fe4 0 i 
lt|IMT6i#i:fi, -tr^u— ^44, ^y-K4 
2, ISf 14 1 x r;-K43, -iry^u— ^ 4 5 com 

ff-c***tL5¥"fe^4 8?rswsi t (*mmmx 

«i 0 0|£) , ^^PffiB^fS^BK^-^^JWBtRJi^tc 
[0 0 7 2] WTs «S»«»»R 2 0 Zffif&^ZBMm 



(13) 
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tib^f /—/ub7kb%^ik£^Z>%kmxh% 0 
3 2f±, 18*6 LfcJ: 3(^<- ^2 6 tffi«|«2 8 <b 

t26 ©jB*tfW^*SW^tl, r OjRSSS&aSffgSB* 3 2 

[0 0 7 3] y^y— ^^V^ 2 2^bSS36Si3 2tCiR 
j^W"C*>5> ^y—^SraS 9 y— /i"«itt6 Otc 

«»2sKv^7 l^(tf>Hr*5 0, 2K*«3 2l£0«& 

-r&y ? y-^m&Mffi-*smkteox\,^ 0 z.<d%2t$ 
itei-s y * y -^«t»*asi«i-5 0 

[0 0 7 4] 7*^>^ 2 4 3&»£>a&3B3&3 2(C7k£^9i£ 

3&SB3S3 2(ctt|&"t-5^c(oa:S:aiJffiprfl6 < b*oTV^ 0 
rcD^3/t?v^7 2(i, m2^>^°7 l kffitKW&VU 
5 Ot-S<«Snr*3 9 , ft^M 5 0^e>tti*$H5fS* 
icJ:oTlE»$*i % SR5S#3 2tc«»-r57KftSrils«i-f 

3fi|R^SS3 2(c»«gi-5 0 y *y-A-aE*£;jc*<bte 
±fe^2^>-^7 l tms^^7 2il:j;oT«»J 
*t37t#>, BFf^fiTo^^n^y ^y— 

1 6 3^1TIM3 2Kffti&£;*x5 e 

[0 0 7 5] 3SW5»3 2^WK$iX3tEE«l«2 8 «K 

HtV^o ^" tf>"2 8 a*5i(J{3y^l/yf 2 8 b 

f^WJKD^-r ^ h 2 8 ct?i*j|gsnr*5 9, ^ — tr^2 

8 a ^m^mmi-^Z b^X <9 , 3^i/^f28b^ 
HHg|g»-r5ri:^-^#5 0 ^Mf§3 2 Kfi£ bfc^— 
^2 6*s«fK*tUTV^5^, ^ 2 6 3&>P><Z>i«i& 

cOjRSfi^KJZoT* — t^2 8 a (l^lft^nSo ^ — 
t">2 8 a 8 b ^[U^U 

:©ny^i/yt2 8bH UESELfcJ: 5K£»<£>mR 

m.2 8x~&mt5ftt^m^ tw^W6 8^t 

[0 0 7 6] ^-^y2 8afi, /<-f2 6^ 

tci f??Kfig$tt5 0 *||J(£09T*«\ = y ^^<— 



[0 0 7 7] ^ — tf^2 8 a ^-2 6f4, 

y-/i^ 2 2d^fltj&Sixs e lMi4 0it y 

^^^(i»^ttl^6 7*d#m$ix5 0 ^—7" 2 6 
Ct"C(i/<— ^ 2 6 ^Jt5*«R«C©fcJe>©«SJ|5ft IT 

^tmasi 2 o <omwn#<D x ? \z.wmm& 4 0 

2 6{c2tLT#^£ti3o ^2 6-^y ^y— /i^W 

5 fc «> y ^ y - A^ttte 6 1 it £ *it v ^ e 
3 2i-y ^y-yu-^^^^y ^y-/^3§6 

[0 0 7 8] ^2 6(-tt*iaft-fe>1^7 

3 /j^tt f>ixtfc 9 , 2 6 T*©«Sttjft^>iaS«:afl 

ffil^5 0(i, r^JBliaff-feVf-7 3^e>C0A*JB**: 

6fCtft»-t-sy ^y— ^SSrHtSL. ^t2 6TC0l 
JfttaRSrBlf^ffilffl (^8 0 0tj5»P) lOOOt) {^fft 
oTl^ 0 rtfv*— 7^2 6 tc*5(t-5«S«6^fi. ^ — if 
>2 8 a SrlHlS!^»bfc^*j||«»3 2 {^*d>tt-5o * 
" t> 2 8 a ^< ^V^c^ (ffyl 

0 . SSJg*3 2tC«^tLS*Rftft^(?5ffiS(± 

^J6 0 0-7 00t:iCiL, SS«S&3 2W|R*i: LTjt 

^i?i6c ::t?, ^LTcMi^^^e 3^^l 
T^ft$tifc^^y«-yui:7Ki:W)l^*aett, 3 

2 tc^^^Tc^^-^ 2 6 (z>ism»«sw^ ^ iotat 

^■tir^o 3fS«»3 2X*mt&ntz* frtibbfrh 

t£z>mmPctf*\^ S2MMg6 4[cmfrtix&m 

^3 4 C^itix6 0 

[0079] &fC2s3 4fi, ^^n?ty ^y-/w<b7K 
£±/&-T6o w<OSi:K5§3 4(35«fig*jJ:t^akK*3 4-c 

•9, «^#i*i-So **s, &W%%3 4tcy ^y-yvi:^K 
<t^b*SlR«»^Srttjtei-5*2«3|Bf*j(&B6 4(- 
M2MSir>-i^7 4^K*tP>4xT*5»?, Ket§3 4 
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^>^f7 0«^ftlS**ttJ*1-SBR{^, rcojg2rI^i? 

4?&»b<0fB#£:Sfc:LT, _bta* 1 7 0 (D 

Kf&fi&ttlE U 2 6 iz&fe'tz* # y-yuS^r 

WtH-£>o ^<7)J: 9f-LT/<— ^2 6^<©«!Stt#*©Sfi 
«Sr«flt5ri:iaor, 3 2 "CSCft*tbfe± 

[0 0 8 0] SifirSi 5^*ff*3 4fC*3JtS 

Lrek»»3 4^fit«&i-s 0 *n*fiMr-tt, 

3 9fi«2*»**W»K6 4tC«jRLT*5*), /p738 
^ffit9a&/i/^»f±, aR3S*3 2/j^tti(&*tt5JHR3|S|- 
^^*iC3feSHS3 4icfltjf&*4x5 e y^nzy 3 8tt»J«I 
9B5 0{c»8tSixT*3f9 % WHHffis otc X or •tcomft 

[0 0 8 1 ] COi&$LU3 6fi. l3ifiiftB6 5£ 
iMt^3 4^&WftSnfc«S»^/x^o— gifk^ 

8cJfS/S(*i-etc (4) ^ic^bfc^ IIISJc&KK/S 
ft*?*! 5 t # tcfirn Lfc J: 5 CIS 

[0 0 8 2] *||»0y<Z)*Wffi?&4 OfiH^^^T-^cO 

(iG&«!«£rm«M«4 l ©*DStd»*U3t) . 

(1) 5£M^Lrt:T >/— Kt-*5(t5SJSS:Ba*L-C*RJ|sf 
0 J: 5 ^If^iii^lwlMi^ffl I ^ -C3&«£fTfc 

[0 0 8 3] CO«^3 6l£&m£tlZ>mm-tfxte* 

^tfxvfov, coi&hlu3 6\z&\,*xt* y mnxxtp 
<D^m^^x-mtm^<Dmitmi^H^> 0 co 



***ttTv^« ^(ocoi&uus 6x^m^ritzmn 

[0 0 8 4] C Offi««fP 3 6 T?±f5W J: 9 t£— IMftK* 

[0 0 8 5] 0f±, -^-f ^ nn>t c ^L — 

6CPU5 4^r, CPU5 4T^iiIM^Tf5 

AM58^ fE5*Lfc#«Mft-fe>'^^Pj<75|ftlii«-©-^r 
AM5«CCPU 5 4TOSMf(^i:T»l 

[0 0 8 6] ^P^©»»f6^3 4 

W*«^oV^»St5o 13 3?*, 3fcKS 3 4 <0«/£<E> 

3 4«, m2mnw&m6 4{^mm-r^m\^nx r>w. 

<tt^SSftf±, *KS3 4(OrtSBSraiiaLft^b*SR*5fe 

JMI3 4I*3{£*3^T, (4) ^Jc^i-**Sft8cJfSJS*5 
(5) ^fc^r»-fbKJESt-J:oT^fi8$tt^:7K*y 
y^«RJH-^^tt, 5— *o«8a5J; 0*3«Si|BFttj(&l& 

0*3«tt^S2RlS:W8 1 *«x.Ti/^So rtv 
1 M^35 8 0 4oi;U!® 2^f£;Si5 8 1 H, »Cu 
-Z nttJS;*ffifipt/t> ^/^^Ai LT^^ttT 
*i 0 , i:«t«l (Jg 2 *»etJ&K 64^ ^^MSl5{Ci£cV ^ 

5 ^Og^a^iai/^J) tc^$tL3t*2KiS 



(15) 



^Hfl¥ 11-92102 



[0 0 8 7] H4(i, 11^8 0*5«tt^SB2SJ6» 
8 3&«JiLT^/&£nT^<5 0 sp«ttO>^ 

btix^&frito. rto^fy^^8 3i:W^^f 

v^i8 2 t%&mzmm-tz>^tx\ im<o&&& 

[0088] :^T*, Si M/S&B 80i|2 SJSffl 8 1 

ttit ^ * ~ # ^ Mffrt ^r'^^m^tz.^ j r> 

T\ fSlRfS*B8 0 i:»2S/t«8 1 ^ir^ti^ 
M^.5-fe:/HS:dsa*o-c^$ix^« ^1^8 0 
IS* ff£j&*0. 1 mm^^Tyi/^18 2, 8 3 £ o 
XJ&!$L&tl1t^-*J*frbteQ. S2ra8Ut J¥ 
£/j*0. 0 3mm^fy^g8 2 ) 8 3[:J;oTi 
fi8$^5^=*^d^^5o Lfc^oT, fl^8 
0(i s ^r^MS 1 cm 2 fcfcij*?j7 5i©t;l/M 
X., ^2^8 lfi\ fHC< 1 cm 2 fcfc*5«9 If® 

95 8 0 €:*fi8:-rS#-fe/vo®fffiaco»fp) i*. $R 2 RfS 

§158 i iz*3if%tfxffis&<Dmm<nmmm (jS2K/csu8 

[0 0 8 9] mi&fcUB 0*5J:i;S2^8 1 fi, 

J:ot#tCu-Zn*«H:, r;ft£M£L-C£ ibfcT 

[0 0 9 0] i 5 ttfcacR* 3 4 JCJBJB 

US 0J*3£rI§i®L, ir/^co#V\ i"/j:^*>^^ 

«KW0aO»BSI^>c*t^S5 2Rjs£»8 l Sillier 



3 4rt&iiffl-rsJB*R*t^©ajatt, ii^8o 

[0 0 9 1 ] ^lH*W<7>a:ltS3 4 Mi: 

*3 4rttfeflc©®S5)-#JR!iBSr, &1TSJfc(cii LfcM/t 
«SH"C*>5 2 5 0 — 3 0 0K}<nUg£VmftVt%—i£'irZ> 

itmtRi&K£<>x£.Kizmi)S s m*#x<omtiK£<> 

M^IEI2£n*:Jfn KJ&SS8 ot*, Jli^ryuxg 

[0 0 9 2] rtoj:5t-, ^®^3 4ji, -t(£>A0n» 

z-htiZ^b K&oXVSCK^<nW!Kte.&*:* < fa±£-tf 
S^fcasWffifcfcfl, t^*<?53ScK»35Sfie^B#M 2 0 0Nf 

4te, 5 0 0 0^±(7»^nj^|:^ 0 fc o 

J: 9 fc ?&S/jMST tt^6r<b *s ^ ^ e l fc ^ o 
[0 0 9 4] ±ELfc*lHJfc09-Cra:, 5feH* 3 4 ^{B 
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lRl£tffl8 0 t3B2Rj£Si58 1 kfrbftZo 
±7 $ y?^-*J±iz£<>XB&LfcmiJ?LfcU8 Old 

(A) (i, ±7 S y AT*Mt^^lM8 
0<Z>— 0*k (116 (B) f*, f3] IS < 1 8 0COm<D 
Mx [16 (C) fcfc, t7^y^/^Atidct5l2 
RJ5SSI5 8 1 Sr*^i" 0 

[0 0 9 5] i6 (A) Ttt, *ASr#^i-5«-fe 

/K??»fffiaSr-ttL-f4x/h$<»ricb, me (b) -m, 

®6 (c) ^^^Atcjt^r^oaEBWfffi^ttt 
iS^/j^<Lti/^ 0 LWor, He (a) iiae 

(B) o^i*nwfB 1 Rf&SB 8 OSrffl^SSfr&Cifc, HI 
6 (C) td^*3b/i:M2R/S«fP8 1 t«a^^TekW 

[0 0 9 6] iiaHtfeftlX-tt, 3feSf«3 4 0rt» 

^mi RJ6SB8 0 t»2K^95 8 1 ©2ol:»«lt, 

m^ut^ntx^^m^-t^mmn^^^mm^ 

^T«RflJJ:9fcia<>iS«*i-r5ri:*cj:oT, -LIS 
LfcH*£M£ r t &X% 5 0 

[0097] sE^Litmmmx^ &K&<D±ffiwtz& 

>fcefcfr8i3 4A(0«»J«*H7t^-t- 0 efeft»3 4Att\ 
«»fE«<E>£*5 3o^^^7A/j*e>«fiKSixT*5 9, 

*Sr»5r i:dST-tS 0 H!5tC N CkKII 3 4 Atc*5tt5 
l*3a5W?fi«^*ttffiSr^i-o ±iS&f££i3 4 A<Z>«fc 9 

[0098] &n»<D±.mm?mnirzwt&j& 
\tc£<ox£.z tzm^mmm k rmm tee*-*- z m<om& 



%m9 (A) tc x £/c, [D9 (A) f^Lfc^^-ACD 
*ffi<^-tt (9 9 (A) tl:««BtLXRTI^I5 
ffl) *de>(ctt*Lfc«^S:«*«i*c:*t>-*-EIS:l2l9 
(B) M^r?- 0 

[0 0 9 9] ^^^JOKK^ 9 o tl. mi HJ&#J^& 

Jl9 6^/&£tlTV^ 0 ^119 6T11 Cu-Zn 
[0 10 0] ^rr% tt«Jl9 6 0)WJR;frfet£O^-CBi 

^^5%^ £*bf^ mtT/i'$~$Mzit'<xm 

i«v^K^LTf±, a^t;*-e*>sa[fbT^^^!>A (a 

1 N) ^itms (T i N) , fc5^f*fiMfc«>T*fe5 

^Hk^y ^^(sic) -^{fc*** (B4C) s ^5 

Wi*V^jfo4 , "C, A 1 Nte, 0. 07cal/cm/ 
s^COO^^^^r^L, S i CfiO. IcalXcm 
/s/t, ^777>fM10. 3 0. lcal/cm/ 

ftmikT/l> ^^^A(0. 02cal/c m/ s /TC) 

[0 10 1] rtubSr*-e*RLT^— 

^"T^U^ffi9 4_btC»*L., ^ (C*n*i«a:3®*3 

ffl-C, WI9 6lrMt5o 

[0 10 2] KJKOJ:5*c«^;UfcKW«9 0 «r«Sspf« 
»Ki2 0l:IfflU BkK»9 0Jc;#t-CliR«S»^^* 

<d&? icmkK&tc£ox£.citMt** ±mmT*mtrT 
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[0 10 3] Lfc^ot, *l£ift#jw&jr*9 otcift, 
& , ±Sffi«J -CBMfc; E ^ fc * ( c £ C % ^ i$ -^a 4c T 
Swims, 0lOtt\ ±IEfR««ttwi«v^KSr 

&S2*9 0f*, i£&<D$cM%5knmte*), ±.ffiWX-mti 
aH&fl?£2 5 0 — 30 CCojaaPjfiHriS— -Tki-S w <h 

^-e#s e wto^^t-. »is9o«, tcoAvam-r 

z t ttev, i£m<?>&wmH$im#tm 200 h#m 

t*, 5 0 0 omm&±o)mm^m{zt£^ti 0 
[0104] stz, ±mvtz£?i<c^ ±mmxm^^tz 

5)t«>, *^Jfi«l<E>efcJMS9 ow ^TSEfg«-Ctt 

[0105] ±.mm2mnmx^ mMmm^mHtz* 

-b-T <5 r t K J: 6 0f3£co«i* S r t ^ T # £ 0 

[0106] msmmmt &jf^<D±^ 



W S ftfeaSEfi: S: T»J f £ it T '> ft < -T S r t 

&%m$:&oizmt>-fnwmx&z> 0 w<o&jm§i 0 0 
ia 1 <75«s»««i»is 2 0 1 mm<om^<Dmmmmm 

R*-«»x.bttTv^o HI 1 1 f-^-TJ: SJISio 
Ofi, #1 0 1 tfB2K/S«Bi 0 2 i^e^r 

wit?3*lRjs£:*l5l 0 l*5j;^fB2SlS«l 0 2 

<Ofk*s, OU^) ^S2SJSffll 0 2tf>#- 

/j^</iotl^ 0 ^lMlOltl 5 

0g/l (Ax*AW*ffi*«Sfer) W jSj|t) ^fi|^ 

10 2tt 1 80g/l(7)|^Cu-Znfj|llS^ 

[0 1 0 7] £l±(D£ 9«£fl*/*Lfcefc»8Sl 0 OfdJztl, 
fc£, JifltW<Z>» 1 10 1 /^^S^fi/S^ft 

[0108] ni2fi, ^acfflutTatWii^awftfejKSr 

*fi«|(^a:Sf«i o o i:^ov^r, tfx<nffitij?fa\zM-i' 

ov<nm&imx~i%—i£-tzzb&-e%z> 0 

oofi, -ecoA'p pfipf'J-jfi-eMft^ftiK^ 

^tzmi&£<k^m&f&m<D$&£. t ^^tz^u^^psw. 

V , «*(08c9f»^ft^B#|H 2 0 0 i#MaSW»4M£-e 
fco/totc^tu, *HJfiW<ogfeK*i o ofi, sooo 
mm&±oM£m&^mz%:<>fz 0 

[0 10 9] ±EUJ: 5*-, »*«:#5WMfcK 

[oiio] &*3 % ±fE^3^ft^jr^fi. oo 
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[Oilill^ ±E*3 jlite«rtt:, zk^M&'SR 
/&<t$HbRj£<tte, ^-WC u - Z nttJSEtd J;oTffiit 

[0 112] JB4*lfeC»Ji: LT, 

% * r ±sE« *s tt 5 $h b^/s r £ c it m * tsewj t-e 

jtSW/SSr^-To mi 3fi, S4IWJ«S^1 l 0 

[0 113] CCC, UEiEUfcSljSteM-eti, /n738 
^6^S^^^^^-r5^M«^3 9f*-JJB2 

£ titz ±r efcKgg c« $ n<r ^ 14 hjs^j 

«&»3 9li. 8cff«i 1 OKEjeBMKbr^fco 
*IHfi«a>3fcW»i l 0^1i6MtiMT1i, jUB 

K»i i oKtt»"rffi£fcor^5o iiffl-w^fttcttft 
2 o%<omm&'$m£tix^z&* mnmmf^h^m^ 
h z> mkmx* \* , mnmm # 3 m^fb^R^ -car 

[ 0 1 i 4 ] in 1 3 K£<5^r . 1 i 0 <nmf&$: 

l¥L<KWi-So 3ftR»110fc\ *ffitcCu-Zn* 

35i 1 i^{i^^ 0 ±ia?s»«*&B3 9*3 it/* 



:^S2$«ttftBi 1 5 feu 3kJt«i 1 otc*3^ 

S*#b»B3 9*ctt, m 
a — 71 1 2j&SR(*o*xr:fc0, I2 2««»B1 1 5 

teflMf*K6 9fc«\ iin IX SB 2 ^*tfc«te 1 1 5— © 
^«<7)Mj£(^^7p ^> h l l 3j&sfS:tt6*b 
riso, » 2 1 i 5«ucw»-r^p»>ffc»^ 

7112, 1 1 3f*. 9ExliLfc»J»a5 5 O^JBtSttT 
*3!S), *«JWaS5 OCfcot, S«ft»K3 9^f)ttft$ 
ti^^t, »ftM^BS6 9d^WiteSttS*ftSW 

2£«#W&Kl 1 S^fiR^aa-feViM 1 4tfq&ttfc 
tirv^ 0 roHesBaffi-fe^iM i 4t^«j»5o 

l l lrtttMjoV^r, *<n±mm<nl&Ufrh'8i%:<nGLgt 

i ftcDMrnzm-tzmmfr, »j»»5 o^A^«rtg^^ 
[0 115] *^jfieij6D5fcK»i i ofi, mmAomtm 

6 Q i-/«ct>*>, ^s^i i otc^-r^^^^^^ 

tw»*l«SrftTSt5wi^ < fcot, RiS351 1 l 
(cM$ti^l^Hi^«^l, Kffiffii 1 irtSriS 

«Hcx£*f 5^ t^r^So ^^t-s RlSSRl 1 1 P^^il 
iBi-S^xo8EftSrjS*5wi:(c J; or, iSEfllrififi 1 

•r 5 B»-f bR^ r £ u «a ^/j^c r mm ^^hti, 
[oii6] ii 4d &mMM<D&m$% i i o 
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[0 117] ^^s^ttZtiZk* CPUS 4 

i l o(c«fti--<^ ^5?*w»*«-tti|s& 

^Iii^5<t9(-, -^x^p =iv h p — y l l 2, 1 1 

3 Uf7^s2io) 0 -i-ftt>h* zk^m 

w<7>*SLfc»**S:^-i-5^«^ekK»i i o 

v^7P3yhp»7l 1 2, 113 

[01 18] -v-x:7u^>hc2^i l 2, 11 3£rl* 
WS0S*?ja.ST a t\tm~tZ> (Xr^S2 3 

o) 0 rcr% w&<nwsmATa by*. ±.$tm<niftn 
aaarn <£>_h[^ LTfra^tT|ij«5 ovists £ 

i*:r*3V^(B"C*>9, *Jli«-Cli3 0 0t;tU: 8 
[0 119] ^ry^S 2 3 Oic&^T, ±«EfljOrt» 

I*, RJ£»1 1 1 ^-b^fiJ^F^^STl li^Mffi;^ 

ix^o ±at«i^rtwm^Ti^±iagf£<7?sfiiiBjETa 

tJjS3r^fbi~£:^(c, -7^7n3y i i 30I 

»*Srlfi^ 0 i-*^*>, 1 OtC^-r-5^ 

S 2 4 0) 0 w^^T^s/^S 2 4 Ot^*3JtSi6ft;S^^ 
l«^^<Z>»l'&S:li«DS^5Ctr% 5fclC»l 1 01C 



Lfc^oT, ^ry^S 2 4 OSrSlfTt^r i:I^J:o 
t\ SJCffll 1 1 <0±«t«JcortaJfflSTl ^rTff6r^ 

[0 1 2 0] ^s^S 2 4 OtC^T^bSW^^J 
-&£r^;i5£. S^fy^S 2 2 0|:lot, 

hi&<ftz>b, acwsi ioc«^5i^^(/) 
^b^#^#i^ii^ t * 9 , s/Ktt 1 1 1 ©±atflj 

[0 1 2 1] *HJ6Woa:W«i l 0£#;i£^ 

# 2 gMMHrf&K 1 1 5jc«^.-c*3*9, ^(Dmm^mzm 

VMttS^Ty^S 2 1 OfeSV^iJ^s^S 240 

&®^i 1 0 i-ms-f z m&m^nmmm&zmmm 

ffi-fe^lM 1 4tc<fcoT«ffiU *<DJi£*fc:K<5^T^ 

[0 1 2 2] ^±coj; 5ic«dcSttfe*4^«W^ffl:« 
»1 1 0Srffl^.5«S»«?6»S^J;^ H efeftS 1 1 0 

0 L*;&s feS^aS^^oKlMIS^Ttf -5 C t 

[0 12 3] ±|Etfe«t 5t-±SfE«|{-*3V^T*ft 

«^5J:l9TSEflfl(-J£3&S5fc4?) % ^Hte^c7)^:S^i l 0 
Li-^SCidS4:V\ * e>t^, SlCffll 1 1 F*9&S£riiii 

fTds$bi:«ix.P)tL5o LfcjfiSor, *@^i i 0T* 
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[0 1 2 4] ±aE*4*J6Wr*fi % /V-SSS6 0 

t^fte»^c^2^>'^ , 7 1 coffift***^ StStSl 

tz *5 v ^ xmi y KUSfr uri^v^^5 a» fcw 

-r^Tt^ic as 3 e 5 tc, «3*»»w*&aS6 

btcfij^LT, &frs§i 1 ort^*3tts*ss*ek 
[0125] ±ia^4HJfifla|-cfi:, m&&n\*s 

1 1 0^±«f:lt/j^Mt5Mt VtctK 

OKJSSBl 1 1A, 11 lB^lit^^ ^j^^xcd 

1 1 o Afcmmztizm.j&Wtf*^ RJSfflU 1 ia, 
1 1 1 B^fllMT-ili^rf <5* &K3§i i OAtc^tu 
T^J:t;WW^^W§^W3 9*5«fc 
Xmit$$tfX&6 9 ft. *r*L-€MV ffifSWMiS]8 3 9 A, 
3 9B, SMb#W»SB6 9A, 6 9 B^Sr^Sc 
ffiSt3M£K 3 9 A t mtW-tf* 6 9 A t tt^SSE L 

ri2^wi i 5Ati«?, ±*fflfj^iaK$ttfc 

1 1 A^*fLXa^«t«r«tfti-5 0 
S&3 9 Bti«^^6 9 B LTSB 2 S 

ft^if&ss 1 1 5 b tte r> , TaEWt-ffiKSftfcK/e« 1 
1 1 BK#LT*s^ffi«£fl«&r5 0 *ti?ti<nELe5m 

4^s^j^(H]^tc. efe««i 1 0 AK#a&£*L5,* *y 

^7D3y ho — 7 1 1 2 A, 112B, 113A, 1 
[0 1 2 6] £1±<D£ 5*-*filc*tLfcefclfSn 1 0 A(C 



[0127] m i 6 \i y mt&fcxm-rzmmMk l 

^^W^i:, ±i£Lfc&®3£l 1 OAiov^r, $ 
9 , ±«Efl| K *j ft £ BfcfbRiS 0>iifr x. 4x £ , 

£25o-3oo < c<ouBtwm'ei%—ik-rz> r £ a*-c# 

£ 0 «±attWL*:J:5i;i, *IS16«<oek!f»i 10*5* 
Tjs 1 1 OAS, ^<DAK> P8Bf+ie-C*?fiffi^«L»tcJi#L 

5„ Lfc^ot, J3Ea5bfcHJfiWi:ISlfll^> & 

[oi 2 8] &tc, sB&Litmmmo&s&i 1 0*5* 

[0 12 9] ±8B»3*5<tO { »4||*«9r-tt, efe«S<75 

[0130] @i7tt, ^5 HJfi«<oa:!I« 120 w» 

m 1 ^«ftt»iSl 2 0 t l^«w«fiS:oMS»«flfeK 
gtc{i^bttrv^ 0 [Hi 7tc^-r^9t-, 2 

Of*. ^®{^C u - Z niKMt^^^^^iao 

xmmzntzm— <^sife*i 2 1 ^^^5 D r^acsp 
1 2 ifi, ^owjafflcortsastaa^sisi-sma-fe^i^ 

iaSirv-^tt, ItaufcMWfflS 0^»jK**tT*5 9, 

sjcffli 2 1 <Dnmmz&ft%ftmtBimzmi-z>itin 

[0131] *^Jfi0l]T*fi, S2MM5S6 4 

ti, m 1 124i S2«MfS 12 5ii: 

»«[L-C*5<3, ^Jh^n^ttKl*. efeS^l 20©t 
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*ai^«Ki 2 6 t t>»jRLT^6 0 3kK»l2 
0CD«3te, ±1E» 2 tfc«#«« 1 2 5tgMt6^ 

it*ffl#i«Ki 2 6i:»2#Hi^«»i 2 7i:*i, £«t 
LTfB3«Ms|-^«K6 5 , C Offi««5 3 6 WSJK 

f6 0 ±IE*1 1 2 4, fg2f&*&# 

wi25, 11*^8126, m2mm&m&i 

2 7 tCJi, Ztl^tl* mMfr 1 2 8, 1 2 9, 1 2 8 
A, 1 2 9 A^i^tt^tLrv^o :ti^W8#i2 
8, 1 2 9, 1 2 8A, 1 2 9 Af±, fflfflgflS OfcSJR 

[0 13 2] rwj: 5fc3feSt»i 2 orii, _L 
EfBK#(^Hffl*tffi», ®*&# 128M28 At>m& 

mm# 129^12 9 A^m^mt^am^ <omm 
t % 129M29 a^w^rhs* mm# 1 2s t 

1 2 8 A^pa^ffit^S»2©*tffiOV^i*nA^JteSo 

1 2 lrt^*5V^T, IU1 S^r^^^oTfclRlJ^^WllJiCf^ 
friXmm-fZo «lK#<Z>MH«ffi^J:IEB2© 
#tB£# 5 jfj^y^te, KJCSB 1 2 l l*Jic 

-f So 

[0 1 3 3] EM 8(3, &W£ffl 2 OiCio^T±fSLfc 

2 oxmtztiztfxAv p^oow^^ 
yf«t^:iiaot»tM2 owtt 

[0 1 3 4] ^^ffimtt&tlZt. CPU 

S 3 0 0) 0 »1 <D«ffi"C*>5i:*iJ»f$^^t-fi:^ 
^^/jm^^tt6i^i|^atc^t-t6^?a^Ti 
ffiSir^iM 2 2J^fcBKt&tf (x^^S 3 1 

o) o r<z>rt«fPfaSTi 

SM9ET0 fctbtti-S (^f^S 3 2 0) 0 

r% grf^oaitsmiSTo RfSffii 2 1 <£>f*igfs?&s 

2 0^v^t^msti ^s^iaSTo Kitur^fc 
[01 35] x^^^s 3 2 oiw^v^TftSwaarri 3&S 

sms to &>±xh%kmKztiz>k* -t^x 



*frffc (^7^8 3 3 0) o ^y^S 3 3 0l£:jot> 
0*C*s*t5^^OttiAI9JiffiK$tL, RJ&SISl 2 1 F^T* 

S 34 0) B Bf^©a*i*nBto itt. 1EU 

&xmik&!&&^T1r&<n\z.&-lr stiff® h UT, ^£>fr] 
»W5 ortfcEtt£i*fcffl^&o"C, #31386011 "C fi 1 s 

e c MRJSLfco ^T-y^S 3 4 0{^*5V^rjKiflWFl8] t 

/jWf^^T^f^ys 3 4 O^ftfls&ft 9 * 
7^3 3 4 0fcl*3 wt\ fiiaB#WtdsS9iB#M to 

mvtckzta^ mi£<omm#^mmm^&m?3^xm 
M#&>m?Awm*m2omwi^LrX (^f^s3 5 

0) , */w-^^Sr»Tf 5o 

[0136] ^f-, Xf7^S 3 0 O^SSV^ 3S 1 (7> 

*Jg-c?i:v^iHJ»fSttfct#fcfi, &frs£i 2 0(512 

a5fc*5tt5rtBPtafl[T2 ?aa^^f-i 23/j^i^ 

iitf (^r^S 3 6 0) 0 "tcom^, ^r^S3 7 
0^fy^S 3 9 04T\ MLfc^f^^S 3 2 0 
— ^v^y^S 3 4 0*"Ci:lRl«^S€rfT*5o i"**? 

«{t:Rj6;<oiitfi:*«ci*jSp?aST2 ^^saws. 
to (*nmmxte3 o o°o tcit-re^, j^^m 

(**ft«Tttl sec) -r^TtD^SrBatttSi L, Z 

(nmnm#(nmmmR*mioyimizi,x ufy/s 

4 0 0) , ^/u— ^Sr^Ti-So 
[0 1 3 7] ^c*5, ±SLfc^AD P^JfJ#x.^ai^ 

3tfiSR2^tt*ii:/j:5 J: 5 f- L"C*3tttf J:i^ 

mi® icjRMIfiSl 2 0 Srffik Ufc t % C^T\ 

*Ih] *c«R3|s|-«MiSfeia 2 o &t&n-tz> z.kbvxi>£^ 

*s±E»i ©«1iat>svMi»2<z)«ffiicnes <t 5tcf9:3£ 

[0 1 3 8] «±oJ:5(-«dt$ttfcJB5ll»-0iJ©Bfe« 
»1 2 0Sr«^5*fi-«fti6WcJ;^tf, ^S^l 2 0 
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[0 13 9] JiSBLfcJ: 

■9]«iia:Haot, s/ean 2 i <©piisa^±«c«!j 

£&i9f#S*:A6, t**w&K»<£>«fc 5f£#fe^T8cffi!lT 

[0140] 11911 f^cO;tf x^n^fo^— >t 
T^fe$ft*fcfcn*afc<I#£, _h*liLfc&1C£§i 2 0fc 

5fewis^«ia**r2 so-30 or^maisHT 

m<D&K&l 2 Ota, *<Z3A9 PSB#ffl-Cffl*^fiL*(c 
3£ Lfctttt^^BJ^/sjcW^^S^ £ v *o Wit 

[0141] #*3, ^IlMW^I^ff 120ft 

[0 14 2] #£IJ60!I 1 2 0(t R^S» 

SSl:S^J<:ti:Ut6v^ K^12l«tt 

[0143] i6.iwji l-c\ awiirtajica- 

-To B20ft K6SlttW©ffl:KSi 3 0^it^r^Br 
W13 0 tgl^n^WcoM^I^CSW^ 



WmxfoZ> 0 **SSfll©aR»l 3 Ofi, HI 1 

[0 14 4] 3tfT«l 3 01*, «Lf:Cu-Znttl 
^<D*a:«fetcJ:»JfP»b^:Cu-ZiiftlijKSr, ^?500 

itA-r-5efc«*rt^^Sri«*r-r5Bg(c:, rco^^J; 
1 0 0 /i m-tmm^ 1 1 5 C t t^ 0 * 

[0 14 5] 3fe«»l 3 0(i..fE3£Lfc*KWi:l^« 

^cU3\ OTJBE#1 3 2*3<tt/*##/X/H 3 4^r^L"C 

efc««i 3 ort*d«»$ns, iM3 2tit 
s^tta^sixfcs, mm& \ 3 2*>it«w>'X/u 

1 3 4^lt^g^l 3 0rt(CfW$^o 

3 OrtfcMU ±3EUfcJ: 5{-*«t«fc-7-^#fA5tbTV^5 

Tj&fe«*fim*, Hi 2 0 ^^T-^-r J; 5 1 3 0 

30m &]&m*<n&iite7 xm^bft 

*U3cfcV\, 

[0 14 6] 3fc««l 3 0fc*5^T\ «WyX^SjR«l5 

$ 1 3 6fi, 3E5>*-SW»I35*V^ ^^^.^t^M^tir 
v^5fc^, 3 ortfcttA^ttjtfWijKS^^ 

^^co 3 6 ffifj $ n 6 CO tttt tf ^ V ^ 
y-i^t 1 3 6 Srili8LfeJB«-^/^tt, COftK»3 6 

4 0{d««$tt5 o 
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[0147] £X±<D£ o tCP^^HfcK^tl 1 3 0 frflg 

^zmmm%kmz.£ti&, s ortt^ASix 

StbSfM^ffirsttiWffi^StcAtL^?), SMb 
[0 14 8] ekK*l 3 0rt{C*5ttStt«E3K^(O 

imaot, «MbK/£^£i:fc*fcefc«»i 3o^tc 

#*SH£fc«>, «*wa:K»wJ: 5t- ! !*3feoTatffil"C 

3otu tta«ft^^fr^^^x*«5«&«siswf£tt 

[ 0 1 4 9 ] El 2 1 fi, rta5o^^(D8fEn^*ifiia 5 — ^ 
*t>L/tKwia-efcSo i 3 o 

Wl&2 5 Ot, $ftfi6 7 0 1 /m i n CO IRKS 
4 0 1 /m i n^aa^l^U 5 

^mtCT^M/XA-l 3 3 0F^cpjctJL 

8cjf»^rt«m«^2 5 0-30 o , c<z?faRjKia-e*&— 
&jriai 3 oti, -^(75 a^ p«B^5sr*!ajs^ai»fc±s. 

fctefflE*{b^^ 

[0 1 5 0] ft*5, ±IE»6*ftfi»J-C«, «EJ*0>fc«>fc: 
3 OP^tcPfttt-r^^^i: £^£^ff6 

iiLttxt^o resale is, fskm<Dmft<Dittblc& 
*^0f«*ffl:« (Jita«*tffi:lttc:iiE^±ac«|-T?*)5ri 

[0151] ±|B» 6 jBB«-ett, &JC^ 1 3 0 

rt(cHJE©^^«:«*t-rSwt(cj:or, 6fc*B l 3 0 



[0 15 2] ^C, Sg7 3SSS0lJ£: IT, »Kffl^*3^ 
^b£^S*Wc£:*H-o B2 2lt Sg 7 

i 4 ofio»dcSr«*«*c^-riftMiat?*>s„ :ossf 
mmmmttcffiz.binx^^v m2 2^^x.o\c^ &w 

^J:or«fiS;$tLfem— <7>R««l 4 i *flt;U mwWi 

T\ 3feJM§i4 0f*, UE3zSbfc#li6«^l^«^, g?2^ 

Lfcj»»^**3«**#?J&SS6 5^ffl-TS3&^ rtl 
fe»2«R»#titel&6 4*5 t t^3^^5S6 5tt, 3fc 

6 D _bfE L ^ - * £1*©]^ Seizor, 3fcRS 1 
4 0(1. ±fB»®0*^«£*'i>£ It, »10fe£7) 

[0 1 5 3] 4 0Pi, «2«mtftfttt 

6 4j6^JS«R»^^dS*j»Sn5t**-, Sft«t«&K3 

g&ft3 9^*3tt53feW»l 4 0 t<OS!)tt«0«iS«tt, 31 

6 4rt^ricSttfc^**&flS3 9cofiS«fi:. 

4 OK^TRJ&SM 4 1 <0±«EflJfcR(tbtLfc3&Pflrt 

-c«*U ■ea>»5fe#tHbP l 4 2 t LTfiin brv> 

5 0 :^ULP14 2tt, 1 4 1 ^)±»lj^ 

9^ibM^^5^, r^»LP14 2ji^i* 
^t:^aot, RJSffil 4 1 S:««t5^^*A 

^)#ir/K7)^, P^^OiLP 1 4 2<n£M\z$>Z) J £/i'$: 

[0 15 4] Lfc^oT. #HJ(6W©a:K»i 4 oSrffl 
Bfc#tBLP 1 4 2*»^ffi«co»j(&^rgft5"fe/^ 

Lfc«fc9^lHietL, ^§ffitP14 2(7)tS^g^l 
4 OCOtEl^^tC^^bT^bL^V^C^, £*<Z>#fe 

fiS»#^) ^ ^>f bi" s o 

[01 55] £X±.<D£ 5 ld«l**iXfcK 7 2£ffi#ijGD&ff 
»l4 0^J;ixtf, ffl«^tti|t6*g*t-r«{tRl6«:iifT 
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A'-ett, iff $ ^-c»{bR/C(- J: o r 

[0 1 5 6] fc*>\ &g^l 4 0«oV>T, ttJ&StLS 

^/-/i-Jr^mft^coifcte, RiKLfcSiaSWtl^a 
5o *HJ6«»Jwa:K*i 4 0Tte, ^M^^ 

iR^iftW/cCttffi £ JJfCM-^x £ ft a fc *6 , 
[0 15 7] g!23te, ^^^ASrfll^-rs-fe/^ft: 

<nmM&m#tm<r>mm\z* airs i 4 oi^«ts^ 
K*3^t\ lhsv (— Npr^^^si-r^^ ^y— /v^a 

=3, *y-/Koj*:tfs i 

efelt«^rt»?aiSSr2 5 0-3 0 0°CO?US®H"Ci^— 

4 ote, «M±#c«Hi-5itaLfettjK*fk^M** 

14 0^^tlfi-^^ffit5^ H 2 =5 0%, 
CO2 =23%, H2O =1 7. 5%, N2 =9%, C 

0 = 0. s%ktez>m'&tfxi>mi>n. 5 

[01 58] «±tt^ Lfcfg 7 HJISWoefeK* 1 4 0 



te, 2S*^**&*tbS?fc#UJLP 1 4 2^@S*tL> esc 
tc^-To HI24te, JB7HJfi«»J^^j-c*>S5feK*i 

4 0 AWM^I^I^^fMEIt^5o &«22l 

4 0 Ate, arS^i 4 0 irtatri^«o«^«rli^-c*5 

t5o -<^afclM&l 4 0 AKrfc^TI*. ^fl|gl4 0A 

PfcttULP 1 4 2 AicM^^MiJtC^V^T^ttbnfc^E 
aZELfc»ftfflJ(-tt, BfS^lHltettlWl 4 4^R(t(bnT 
;i0>|EMg«MI*l 4 4(aot, Bfc#i±JLP 1 4 2 

A5rfx.fc^Msg3 9<?3«i«ttiHi(eL, Riean 4 

[0 15 9] Z<D£ 9^«fiK§n^ajr«l 4 0 A£ffl 
S7lWtjCQ^l 4 0 £ 

5£*c:K*tbtt^:IsI(e**i 4 4tt. PJc^tiilP l 4 2 A 
Sr««««a«"14 3i:, SftMB3 9(OS«i:4- 

up i 4 2 A^fcSft^B*#a*tusK*^io 
[oi 6o] ±mmmmxn, ^wxzmLn 

^ ekK*<z?±«E»^a»^§Sft«j»PSrK(t, HUSK 

1&^mzmk£^z>zk^x$}%tf£\,\ ±ia^ 
K«i 4 Ojfc.fctfBcRSi 4 0 Ate, ^*A|:iot 

[0 16 1] Hieufc^eHJEW^i^rll 
< S*ttlB^^"C#fas-frs r k dsr-# 5 i: ^ 5 ^j^^ 
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[0 1 6 2] &fc, *8H16«^LT, efrWSfiKtt* 

■£5«fS£^i-o H2 5fi, »8^JI6ffi|<z>efe|f»i 5 0 

SfBl 5 2(Ortft|^S/6»l 5 1 Srffl^."C*39, 2tftt 
0»5&S:#LXV^S 0 R/£g[5 1 5 m, -eo— WiRjj (H 
2 5 4^^oT£iRiJ) ^b!S*RW^^*5J:^ft<o«tjte 
(Mil (0 2 5 tpfafaoXftW) tc*5V^-c«SW 
#*«:t*fcbi-£o RJCffii 5 2 t-*-<oiH»fliJd>^lS«S 

i3i£T-&>5 0 L7t/j-oT, R/SSil 5 1 irKJEEW 1 52 

T\ *ft^n<z>Rjfc9n 5 i feit^SlSffii 5 2 13, a 
ffilcCu-ZnM^jft5/^^^{Cj;oTML 

[0 16 3] «_h(OJ:5*c:«^;$ixfclB8^ifefiaj(C>ek« 
»l 5 0M<fc*U£, rt«Ul-3^fcKJS« 1 5 l <n±ffi,m 

1 5 1<7>TSK«£K/58I5 1 5 2W±acffllt^»«Lfc«t 
Ji8i:&Sfc«>, -tJvm, ±«Effi!l<!:TS(Effi!li:WBnT?jRA* 

[0164] *ft y 150 *«j*i-£#KJ6»<Z> 

l 5 OT-fi, &RfcM±mz&\,>xfcmft%cKKl&<nm 
[0 1 6 5] 12 611, 5feK*35Sfllx.SSJS£a^*3l^"C 

tcmwmxhZo »»8§i son, #*<oefc»Bi:f*» 



i*i*?flffi£r2 5 0-30 ccwjastisia-c^— ib-rsr 
5 of*, ^©ad p»(+iftT*aa^*a(:*c±fl.L-cL* 

ft; J $>»l£ia*a>3&£ <^o7t S: 95 iK-T 5 r t *s 

[0166] JBA±KW Lfcjg 8 ^JfiffilwefeKS 1 5 0 
fi, rtWc^^tifcSlfeai 5 1 £^M(c?gj££nfc 
rai5 2^Ii5 2ff^^7 P H, -ett^n^ 

Jifa*8iift«»jii^«co3f^?ai«:^#-5r t 

dST^So Miff, 2 mi^^^ti" 

|6i30SiS!^#(c/j:5»dti: LTfcJ:v\ ceo* 5 
fc, »»i"SRlS«fBW(c*5V^X, ±flt«li:TaEfl]t-Cilft 
£&£?t#v\ rt«fpaffi&*S«Hb-t-5r k&X%Z> 0 
[0 16 7] S9lWJi SfSwRfSfflj&s 

Bf^wRjsa ^ r jbatffii t Tffim t % mm $ xm 

16 014, Bl 20t PI«©«Si»««lSg 

^>rtfflf4rt«*f|Jl 6 1 i^HBfJSflSl 6 2 ^{d^Mx7c2J| 
»«5S^&oTV^, Ctt^F^larai 6 

1 6 2(4a«LfcHligt L.XMf&£tiX&*>* rSf#tt* 
"(7)^1 6 3^MltV^ 0 

[0 1 6 8] #2j»»fl«&l»6 4(4rtfflJ»l 6 1 <D-^ 
^mmtStlXtS*) , m2jjR»«j|i&j«6 4d^W#&StlS 

is*»«.^*3J:^45f4, 6 i ^*5i^T— «s<»j 

d^feteS8ilB^lPl^oT»i(ii-5 0 rtftOSFBl 6 l(Oft!i«Br- 
fi, 6 1 fi^fflfJSFBl 6 2 b&MVXteV , ftM 

Ul 6 lrt 5 ±IBfdliS^*3V^T^«J«F|5 
1 6 2fcigA^tL6 (HI 2 7*<75^j»*Hl#fla) 0 ^ftij 
»1 6 2rt(c3»A*tifc^^f4, ^tWi^^MWftl 6 2 
F^^iii^LT, rtfljffli 6 1 (d*5(t€>±IE-iH«JtC*Hfe 

1 6 Srt^^^ifiiflt-SW^^LfcJIRJpl-^^*:, r 
OjB3«S3p|-«*&B6 5^*ai"So **5, 6 3 

1 6 1 *5 i^fiflffl 1 6 2 C u - 
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U Cu-Z nmWifrhtiLZ^y ^»IttML 

[0 16 9] «±<DJ: 5»^««$^fc»9H2SW«>efeH 
Hi 6 0(cJ;*U^ rt{R!J(cga:itfcrtffla»l 6 1 bfVMfc 

161 ir^fflaas i e 2 1 (omxm^^nti: 0 

d5^u^o &t *MBian 6 2fi. KJC&«B 1 6 3-CfiT 

mums 1 6 l^b, ^^^-r6^iiija$i 6 2 teat l raw* 

fix.e>tiSfc«>. (B2 7*<^£IMcBi#fla) ±^IiJ(- 

tBS-t"5rtWJSBi 6 1 td*3v^r?a«^±#Li-?r 

[0170] it &H3£l 6 0(C^ol>T, t«j{-*s 

^mmffli6 2m ±»Lfect9(-, msi-rsrt 

g^[&i±^^r^ r b frx% 3 e 
[0 1 7 1 ] El 2 8»i, efeKS&^«x.SK/6SB^*3V^T 

2*<h, ±*£Lfc&S^l 6 0 irtcov^r, «2«i|s|-«ft 

mfrLfct&mmx'foZo 6 0^ m&<n& i R& 

b (ill ft 9 , ±J«ftiHc*3V »^bR/ST?*. Cfef&tc J; o 

[0 17 2] JK±RWLfc*9^1t^*lt»l 6 0 

£HKJ»1 6 2 ^ix.62ff^-fyt u rtwiasi 6 
1 ir^MHBftl 6 2 b^#x<Dmti<DJ?fo&&frti:&mtit 

tLtcAK &^&±.m2nM&ft<7mf&t vxh <t 

fO&RSgi 6 0 A£EI2 9tc?n-r 0 rwj:?/^: 



fe, m»T*±mmfrhTmw^i&&tBiz.t>>ti 129 

[0 1 7 3] #1 0 3l*«i: LT. 3£%#3 2*> 

7 0U, hi (omnmmmm 20b mm^mmmmmm 

^zLbtnX^^Zo r.co«:K3§i 7 Of*, JfSCCu- 
Z n /n-* A {Cio £ nfc 2 o<7> 

M17 1, 17 2^iit^5 0 rco£?{c&WH 

1 7 orta*2o<DRijssfiJtc»w-r-5r tmot, ± 

MWtoBLJ&Ml 7 1 lc;JoV>T^~# A(7:>#i?;W-c£oT 
#«;**tfc;*f*£. &*^S^L at" KJC 
«1 7 Ort^iiiai-S^^ttHS^ «t 0 5 wir 

«t*$ix5»2*JKm*K6 4 i:S5jKU, ^ft^^*-r 

4frtbm&£titzmMft#xft. k/cspi 71, 

l 7 2<DMI-CiIi&U xK^li yfW^t^otl 
[0 17 4] £t KJtftl 7 1, 17 2\a±, r^Sir 

1 73, 1 7 4t$*:ti*:tiWittt>inx\**Z> 0 ^tih 

iast>ti7 3, 1 7 4nmm^5 o^mmztixte 

»9.SJ5S»17 1 f 1 7 2<Z3rt*FBfflSJClH-r 5««fi^ 

1 7 3 0j*fflJB*f4, ^C&^l 7 1 Ort«ffiff^±#L 

ta*s*tt, 7 2<ort«?a«ASfiTL-ri?5<o^ 
Rjcssui 7 1 <ox vtmmic^ m.&±>^"i 7 4 

[oi 75] £t efes^i 7 ofc^v^r, ra&gm 7 

2 ^ eft frt <b X v x h #LW *HSi" 6 KM % \z. , gE5£ L 
fcSSIS* 3 2 f>#m $ tb-5*S«fe«W^ $ 
^^2gA^Sl 7 5^^ f j-btlTV>5o 2-Ctt, 
fEiSLfc<fc9t-, EEli2 8^Lt, mm$i3*i» 

sififfioBScKsi 7 o-ctt, z.<D.mm»tfx&±&&ii 

tzRJ&m 7 2^D^LT^^o 
[0 17 6] *3IJE«|<OScRBl 7 0Sr«x.6J»J|*«?fi 
SIB^tt, SR*«3 2^e>WHi$tt5«E«#^S:#^ 

1 7 5(c«»i-5««*^©ftSrWffl-r5^^7P3 
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1 7 7ti, mmms oiz\»jgt$tix&9 , ^jtobs 

^J3 0 0°CWi&XhV , ^^^u^>fa-y l 7 7(7) 
lEtb^^^JffllLT, ^M^^AS&l 7 5fctfe«1-5«& 

Si^MWt^i^aot, RJS«i7 2toi*j 
*Attl 7 5^WA$^X)t«S«lSW^fi, SJESSFB 1 7 2 

[0177] *H3ifiwicogkir»i 7 o(^d3^-5±aEWw 
EiSffln 7 i -m, roRjESffli 7 i xmft -f%>7kM% 

-ofto-c^So rtu-wu Tffiw^sjcw i 7 2 -e 

roEJSgui 7 2r*iitfrS7KSK«*KSJcS«cS-r 

fi, efeRssi 7 o^mt&i-z^m.&mv&tf^vy 3 s 

<omftfi£. fUS-feXlM 7 3<0«ffliBj|U£K<5^TfM 
WLr*5tJ, SfSSFBl 7 1 <DfttoU&&3 0 Ot^ii 

$ij$lg£5 0fi, ±15-^^ h p — y 1 7 7 0OiEib 

*3*3 , ElSSl 7 2<OrtS5taS* s 2 5 0TO±t^5J: 

[0 17 8] J^iiOi ^(C^^^fc^l 0||j&#j<O& 

jrsgi 7 o^ct^tf, Twm^sicspi 7 2E\ h^l 
xmn i- 5*iR«,*«KJS-c5?i- ^s^-r^r *»fls 

«"T5fc«>JcefeJt*i 7 0fcf£^S^<7;>fi£rM<bU 
-hSEffill X*it ft 6*^S)C©fiS:«^i-ri:AS-T?#5 0 
dCL-C\ 3fcSM&l 7 0(-Witei-S^afifi> SlCffll 7 

[0179] sfc, efejfui 7 o^*5v>r, TSiEffliJ^s: 

JCffi-l 7 2tU _L$L*:£ fiW^»Aft51 7 5 

jcesfb 1 7 2£tom-t&tzMz. m&mmztix\,^tzBM 



[0 1 8 0] HI 3 1 11, *i!R»5feRRjG&-es-*-5*ao 

3efcK*£, ±aLfcSS§n 7 0i:i;oK, £^£r 
■&tpm*«-^ * 2* W*& £ H£ ±8f£W />> b T - wrt W 
^>ja«5^*ttlBSr*^Ufett^l2lT**)So &fT2sl 7 0 

efe*»<£>rt8fli&S£r2 5 0-30 o<c<£>*asi&ffl-e 

0*j£>QMM&l 7 OH, -t<^Af9 PSPfJ-iff^flft^ft*^ 

[0181] J^_b^ Lfclg 1 0 HJfcWW&KSg 170 
fi s ^=*^(Cj;oTfltfi8$nfc2 0(^S:iC*FBl 7 1, 

Xh^\ Z<nm&lzte, efcJMirtSBSr2o^5>*t5r 

[0 1 8 2] TMSrWtSfcfeC, 3 

tatU^ #<J?Lf2\ ***«<z>5fe»8& i 7 0M 

*ij:<, efcK*©rtffl5affiSr2 5 o~3 o orwaKis 
mft&mmzit, z<Dmmc£<>xMM<Dmt<vi&^* 

[01 83] #c(d, B 1 1 Lts ^S-tff^±^ 

7F-f D HI 3 2 EL ^1 llilfeW^ekKSl 8 0^^(7? 
«SS:*fc>i-R^ia-rfc5o ai8l8 0lt Biwjg 

So :»SfSl8 0H *3DlCCu-Zn(SK^ria4# 

ffix.TV>5 0 ^CT\ eklt»18 0tt, »2«RJ|SfWiieB 
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&) a>«*&£Sf*5 0 m&mmn&, stm^fc*?^ 

i>K ^<om i 6 3 «tr^ti:iM5> 

ttBl 8 2 &IC3§1 8 Ol^lTt«flcW«» 

(fc*&8S3 9ii, » 2 6 4 fctt^SMr1"l^ _b 

s, w^isasfl-K i 8 3fi, efejrisi 8 o^±«Eftijss&tt 
1 8 o^^«r^<b^o-cv^ 0 

[0184] #33, ^tfc*£5& 3 9 fdfi-e* ^ n n ^ h 
n — ^ 18 4^, JB«»5M£Kl 8 2(Cli-7^7nn> 
1 8 SfrmfbtLTte*), &W3§1 8 0^#^& 

assn 8 i ©±iftffly^ffl^5ficff^ri, J5W»«« i s 3 

«/X;H 8 7^b, ^WjEE^^JfflUTKJSSBl 8 
1 oaB8li(cifii^o-ci**t$^, Rf&gRi 8 1 co^SlS^rS 

1 8 o^4o^r, sjesspi 8 i <D±mmffii$ttmzi^ 

nSt-KlsV 1 8 6#SH:tt ^t^5o C <£>ffl|£ir >"!M 
8 6«u Mfll%5 GKlSafc^tLTifcSO, 8 1 (O 

[0185] &w^ttLxmmntf 

fits mikfrfc&mmzmnisxnm&±g-i-%&, 
mmxit, 8 i <D±mmic#Lx&#mM'&& 
#t6:tcj;ot, z<n±mm<om&>kmmi>x^ 

5o -r^^^>, Hff^©H?ai:75cor^SKJ©api 8 1 k 
tttKJCW 1 8 1 ;6>b#fc£*oT*Mfc: * #tfi-r 5„ bfc 

[0 18 6] r<Z)«t SfcffifSoD&fMtl 8 O&ffl^T* 

i 8 eaMftfflLfcKJSSM 8 1 rtoiBKl-K^T, & 
Sf»i 8 o^tt^MI^Mt5^^^\ 



1 8 7^bi»t5»#i«ftOi«:««t5o 

8 1 wafle*s±?E@ffi^?flaFJEJLT^»'&^tt, 

[0 18 7] ^±oJ:5t-«F^$ixfc»l lH*fi«^efe 
K«l 8 Ofcitttf, 5fcR*l 8 0rtT«f*:^i*StUT 

«ft*«;tl:iot, S/CWi 8 1 to±M£B£^£fi 
<*z.ttfx%z 0 8 1 co±^&#£jJ 

[0188] @33li, ffiSWl^M^^ 

mxfeSo efe«*i sow, f*s* 9, 

S^taSfc^fcib, &|fS4>rt$&?flS£r2 5 0 — 3 0 0 
[0 18 9] /i*3 v ^CS^I 8 0<n±aL«<7D«aft^SJi# 

f±, UEiSLfcJ: 5*^— -^2 6tc*3lt5«S*cofeit>co*R 
Sir LT*»Jffl$tb-5fc«>, ±iaLfc»^"CfcoTt, 

[oi 9 0] *SI*WI<oai:K»i 8 0t?(i, kjS 
8 lC0±^$r^in-f-Sfc^t^M/X/H 8 7^ 

* / -yufc S v Mi* ^ W S: *» "T SifilctLT^J: 
V\ ^c04B-&fCfi, » 1 6 3 C5fth> 19 fC, ^ 
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£-Tftf*J:v\, rwj: 5<c«j5Ki: LTt, S/S*fBl 8 l 
# 5 7t#>> JifEfg l l HfiS#J<o&1C£§ 1 8 0 t mmco$h 
[0191] mi 2HMFiJ£ It, 

Vtfo&&&ntet>'ltX , BMfcRJST£CSffi»cJ;o-Ci8 
i\ 03 4fi, »12 Hlfi^J(733fi:Sj:S 1 9 0 <0»j£<75« 

«»I6B2 0 kmm<nMnmmmmzffiz.fi>tix\,*z> 0 

Cl<£>3feR»l 9 0 ft B»ntt«(-^i*^ft'C*3f9, 
^AfCiotifS^n^aoW^Sl 91, 192, 

#CK:S/S£H 9 3«$jxtfc!) N -^RJSSSFBI 9 3 
WrtffifllC S/S&5 1 9 1, 1 9 2^M$tltV>5 0 - 

:r\ s/SSlsi 9 1 fi±sfi«k SiSffii 9 2fiTMEffifltci 
SB ft ?>ft"C*5 <9 , Pf#oWl(^ttBif«o3&M 2 0 0 #£fl2/£ 

[0 19 2] COatH«l 9 Oi^^o^T, SlSffil 9 
1, 1 9 2, 1 9 3 it ivfftfc, R»UfcCu-Zn 
W^IWltv^o :CT\ SlSglSl 9 3ft 
l2M«S&6 4i:giiLT^^ 
£ft5tfs, £«to«jt&fSgft*v^«>. S/S§15 1 9 31: 
fev^TfiTKSR^MrKS^Bd^T^^ftS, RMbRlSttfrfc 
fc>ft*V\, «2Mft»K6 4 it ilSSJESSBl 9 3^ 
it^»l 9 1 f:fcS&jg£LT:fc!9, SJSSM 9 1 tern 
feZtlfZl&igiWtfXYZ, S/SSB1 9 1, SJSSBl 

*i-crt»^iiiii-So ^#y&s§3 9ft &*-c 

^»MBl 9 4, 1 9 5(^Mt, rft&4>£5C5MS 
ft ft ^ft-eftKlSW 1 9 lJScfctfiSJSSBl 9 2<7)_htffc 
ffiJtCjK^5 0 rtl^^Ml^l 9 4, 19 5ft 
^ft^ftWSJSSBC^Lt^^^i-So Lfc^o 
T\ S/SSRi 9 l *5J;^/Sjfpi 9 2-Cft 7XSR«efeK 
SlSi^CStftKlC^jStT^So S/S2&1 9 1, 19 2 
f:*5ft 5 *SS«efe«S/S*5 J: IffiJKfcSlSf: £ o T £ Cfc 
SlS«^ 9 3f:#ft5*^ftefeWR 
JCf:<fcoT£i:fc*9Ry y^^irft I3»« 

6 5^ffi*ftTCO(g;«a$3 6(:{«££ft£ 0 

[0 19 3] ^C{fc«B8 3 9^Pj»(S-rS3&*» 

tf£S£ 1 9 4, 1 9 5f:ft fMtlvX7n^yhn- 

7 1 9 6, 1 9 7^12Jt^ftT4o<9, KlSffln 9 1 , 1 
9 2i:ft«t5S«f Sr««^«i:4orv^ 0 :ft»b 
'V7>7Prty 1 9 6, 1 9 7 fitfHJpgB 5 0 f:fis 
Sc^ftT^t), fflWSOtaot, #SJSS5f:ffef&£ 

ftfts^»*^M«iSft5 B sjsai 91,19 
2*ft j eft©±at«ij{c:tt, ^sisawrtawfissr-tfefcu-r 



SMItyf 1 9 8, 1 9 9^I£(t£>ftT^6 0 -ft<b 

^ttyti9 8, i 9 9ammu5 oizmmztix 

fts±ie^ffi^jfii£S<5^T\ #s/»»tc«*&-r-5^ft 
[oi 9 4] ^mmm^w^i 9 of^ttssissn 

9 1,19 2"Cft foUxmft^ZTkMiix&KKJ&^m 

il:J;oTioTl^o CftC*fU fl^gfJKISftfcS: 
JS«1 9 3T*ft :<£>SlS£i5 1 9 3 XmiT-tZ>7kmivL& 

KS/C^Si-S»ft rt«t:»»i-5Sffi:aJi 9 1, 1 
9 2fC^ft'5^b^r^Cfc^^?IJ^LTC^ (i3 

4<po/Sj»^^ffi) 0 ::~c\ «MoMi9 

0S:«^5«SJH-m?&5iEB«:*5V^, M»«B5 0ft S/S 
§1519 1, 1 9 2tCMt5^f^Mt^v^7P 

^ 196, 19 7<?immm$:, saK-tv-iM 
98, i 9 9o«m«S**;:S<Jv^T«ij«Lr*3 9, SIS 

§1519 1, 1 9 2<DfttKM&&3 0 0 < C£jffi*:fc^J; 9 

[0 19 5] J^±<^J;5f:*/££ftfcgSl 2*Jfiffi|(735fe 
K»l 9 0iatltf, S/S&5 1 9 1, 1 9 2t«Tt5 

it^t^jit^t-rSK/SSlSl 9 3f£:fc^Tt>?«»£ft5 0 

Lfc#£ot\ »^KJSSj5se«{:itfTi--5^*Bl 9 1, 
1 9 2 0iMm^T, MMW±#ITLI? 
W^rlMjCC. <t^-e^^ 0 d r "CKJCffi 1 9 1 , 19 2IC 
tfc*&-*-££ftfift #S/S«fl<ortSmfffc£<5^-cW»i 

[0 19 6] *JI*«wefeW»i 9 o-Cft SIS 

§1519 1, 1 9 2c/^tlf^LT^MMlt^ 

sfc«>* s/san 9 i <^Tat«en:fi:«-r5sis*i 9 2 

(-fev^Tfc«*SKlS-C*>5»^SlSSrtT^t>ii:S w 

§|5^fc^^T7K^a:aS^cD^/j^^^fc^/c 
ft, **ft3kKSlSW3*««:[Rlii$ii:'5-i:^T^5 0 
[0 19 7] El 3 5 ft &M^#:'KRl&kmk8.J&k<D 

mx&mn s/s§i5f: x ^x<D^m^ $ ft fc«e**p 
t>nz>&mmk, ±a!bfc*@^§i ootfco^r, 

&ttftffi&mt>vit«immx-ibz> 0 afew^i 901*, ^ 

*<oa:K« t ttR* <9 , ±^HJf:^^r^fbSlST^ u 

#<z>f*iaH&ff&2 50-30 oTc©iasffiia-c±s— -fb-t- 

til 9 0ft ■t^A>9P«f+iS'CffiS^aL»f:±#LT 
t^5>Scv^fca^), aa±#f:jEB-r*Mi£Lfcfcli 
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[0198] **5, ±|Sfg 1 2 ^JfeW^3fcW« 1 9 OT* 
*Sriifri-SSl6»l 9 1, 19 2tc^^r, -eti-^tu 

# 3&s , £ £ ±«E«J ft i) > <b f-f ft 9 1> , 

[0199] ±|E» l 2 HifefcKoBcStS l 9 o 

»^T*5t), 2««SK^/*Lfcas> j^Tt-x $12 

nmm<Dmmti,x, ±m2mm<o^^^Ki ( cm 

tran*efc6 0 i 9 o Afi, i 9 o t 
«tcia i co^m^se 2 o t mmcomnmmmm^m 

x.^nr^t9, &SC£gi 9 o k&mirzmt\a-mtt# 

[0 2 0 0] &S?#£ 190AH ^tt-e^fiffltcijg^ 
^nfcSlStti 9 l A^SJKSPi 9 3 AtSrXS(c««: 
ffl«f«Lfc»itSr^*Urv^So CftibwR/SSBl 9 l A 
*5<fcTJ*l 9 3Afi, Si&fclC u-Z ntt^fc^.J^Lfc^ 

fc, SiM3 9{i, ^HSLT^tl-e^^^l 9 
l A^±«KSB^jKJKL, #Si6Sl5i 9 l Atc#bTffi» 
*0W&i-$ o **<OSJ6SFC 1 9 1 At^LTf^-f £^ 

-7i 9 6 A£J;oTWJ«i£*i-5;&s, ccofjjijfflifl, Jg l 
2llJ6M<bl^«(^ #a5ffl$l 9 1 A(^±8e»(^ga:^fc 

[0 2 0 1 ] «±Oi p^«fifcS*Lfe|gl 2H«#](D^ 
[0 2 0 2] $1 2^ffiM^$2C0^M<t L 

^ffjfAScoefcRisi 9 0B^t o 8 3 7fi, m 

<onm^mt>-rmmm^mx^^> 0 137 (a) & 

JTSl 9 0 BCOJKWfEia. 037 (B) (4, HI 3 7 



(A) (DB-Bi»*c:*3tt5«Wrffiig-C*>S a efcKSl 9 

0 b «\ i9oi mm\z.m 1 c^^^fm^g 2 0 
kmffi<Dmwmnimm^m?LbtLX$oi9 , sct^i 90 

[0 2 0 3] 1 9 0 Bii, mwfemm&tstix 

^rtffifclRjSSSM 9 1 B£KJSSR1 93B^ 

«*.-C^5o KJSSBi 9 1 Bf*, J£®^iES^«av^»R 

tt#t^^*tL"C*3 9. St*»l 9 0BrtfC7ffl^fiS; 

sntv^o &f£2£i 9 0 BrtKssvvr, asm 9 1 

B^jg^^^-CV^Jtel^rad, RjSffil 9 3BSr«d£L 
TV^o wixfcWE/SWl 9 1 B*3J;0< 1 9 3 Btt, * 

^M^^W$il^ 0 S«#WS»3 9f** 

»ttLT-tn^tb<Z>KJEttl 9 1 BO±»i«|5fc:SSfcU 
#K/tffil 9 1 BlC*Hraft4*|&t5o *»«£JS 
»19 1 BtC»LT**&-*-S^S(4 N SSSCWJi&B 3 9 

»S4x5As, r Ii 2H16OTi:iR]«(c:, #S 

JtESB 1 9 1 BO±^^i5tt^^irvi^ (d^-f) 

[0 2 0 4] £k±<D&iizmf&£titimi 2^mmom 

fl^«T*&S«:K«l 9 0 BfCj;tUl\ ®i 2Hlfe«<05*: 
Jt*i 9 o tlUflltc, KfbS/C-C^Dfciia(i»»^5S 

[0 2 0 5] ±El/c:Ml9 0, 19 OA, 190 
tt^.5rtmSo Lfe^ot, 86<bK/Ci& s itfTi-S 

[0206] **5, ±iELfc»i 2-$mm<n&M&\'?ib 

?)SS^1 9 0A, 1 9 0Bm^t, fttSl 9 0i 

Til T » Li- #* S ^ * BJb* <* C i: JOS -"C * 

5o ±!2&|f^l 9 0, 19 OA, 190B^ 
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KJ&Wlk&mmZltZZklz&^X. KJ£»^-b«e«-C 
[0 2 0 7 ] H»LfcSl*^L!&i 2*lfi«T?fi, 

fflv^rv^sfcft, ottiK^J;oT:, (4) si-^L 
ti^m^kKRJ&t (5) *tc^Lfett>fbR«i:©W* 
SrffiiiSiirSwir^X^Se h k £ 9 , *««3MtRJS 
£ BMbRlS £ ©W*«rffiit^Tffi* C u - Z n *«t«^60 
Mitt (Mx.(fPd-Zni»^) 

a> UK* Lfc«J**»S w k t>X$ 60 

[0 2 0 8] ±fE■ ; ett^t7)||ft^J|^^v^T, * 

?K«5fclIEJ5 £ HHbE/S t £ <z>tt<«K J: o T 

-tomtit Ltt) fe^VMi, Cu-ZnlM 

it, m^Rjt^i&m-r^mo^mm^^ fbiz.Mx.xm** 

(5) ^^LfcBMbKJEi: (4) 5£t£^LfczklK«efe 
1 W*^*»*S**-eJttf-5Tffi k * 6 * ^ tf . 

[0209] 3=*:, K^Lfe^^r'^, mmmtisX 

CO2 + H2 -» CO + 
[0 2 1 3] Cu-ZnWaot, J—tWfc 

tto-C, ±|E (6) 5t(D^^fit^^-iStTLT-^b^ 
*a*£f*;*ft5o &SC^T*£^£ftS»^;tf 

[0 2 14] rcD<fc?^ ^ — 5 fcfcfc: 

Cu-ZnW»^:ilt Bfrjfe*<z>-BMb«*co 
CH3OH + ( 1 /2) O2 
HCHO + H2O -> CO2 
[0 2 16] (7) 5fcf3J:Of (8) **c^i"J; 5tC C 



[0210] **s, KssufcjBi *^t»i 2mmm<D 

efeJfS«C*5V^-C«^?>nfcCu-ZrittjJ|Ctt, 

<hf*T*#&v^ ffliwJK{b***-tb^<T7kS!lftek«RjS 
L^L*ds&, :<ocu-zn«iMari 

u-ZnttjK(iSS^St{bStL5ttllSr«Fo"C*5»9 (t® 

Znil5r^^/»M)^TT'fV^h *fba*J. 
*^=¥H/^ , #3<i; 9 ^ / —twjfffimt £ ft^ v ^ 

[0211] :(?)J;?|:, Cu-ZnftKI^5:i 

«^*fB*^br*gr5tV^5?»*35 s »b*L5^, Cu-Z 
n ttJK^rfflV ^ / — 7^»*braC«riEiti- 5 r t 

5— ^bjKiRtilo^-C»M-rS 0 Cu-Zn«i(J, - 

wt<kmmk&m<o&&Tx\*. ^Ti-^-r (6) a^s 

[0212] 

HzO ■-• (6) 

mekWRjc k mmzmn-i-z * * / —/wmkRjfc&fe 

M-t&ftk^k LTCu-Z nftfc«tS:fflV^»'&^tt, ^ 
c7>^fb^^iltT^S^(C-^>fb^^^^^^^fc 
^»^^^<^— ^bK*»S^±#3& s «3X.^tl5o 

C u-Z n*jBI^J:oTfl&iSStvS^^>/-yK??tt{bS 
iSfi, lE^Lfc (5) 5*tc**3Ufeds. r©Ri£(i, ^ 
k IT, ^T<7) (7) ^^O 5 (8) ^l^-TRlS^fe 

>io"c*3 9, (5) A^RjtSdSiitT-rSo 

[0 2 15] 

— HCHO + H2O ••• (7) 

+ 2H2 ••• (8) 

u - Z n ttfltt:: J; o S 5 * * J — ^KOftfbRJt 
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wt<o o) **3<tof (i o) ^ctc^i-siC^e>*or 

*5D, ±fttl,T (5) ^SlS^itfxi-Sfc*, RIS 

tf rut ? 0 

[0 2 17] 

CH3OH — CO+2H 2 ••• (9) 

CO + (1X2) O2 -> CO2 ■-• (10) 

[0 2 18] UEazELfcHJfiM^J: Cu-ZnttfflC 

*m v ^ y * y -^^*SS*efe«SJC £ RMbaStaPf*' 

* y — A-^BMbRlE&teil U 
C u - Z ntt^ffi^^T7K^«efcKSlS«:ffi3ft-r6»^ 

if^Kfb*«C^a:jr»rt(c:«x.$"fr, Cu-ZnW: 
£<>X S ? / -;i-<D7kMU$c&Kfc&, ±fMMb«i»tfc: 
ctoX^^y-/u-<?>S6fbRJC*iSfT*ii:fc»^tt, ii 
Sill. 5-2 %£JL±C0-»^3R^«R3|6F^f^ f - J%ig 
ITU 3 0 w*Uc*fU Cu-ZnM^tt^PT 
y * y -/^*SSftefc WR/fc £ BHbSJS ^ittT £ iirifc 

*R»^^*{c:SSi-5-»^bJR*««^0. 
5 %SJStd«J^S ^ i £ ft 

[0 2 19] -^b^^^^S^if^^^^m^ 
ftfc&&&*W^£tt*«K&#U ««Yb^S/iS^Ji 

u - z n v y * y — /u^^bK/C 1 7k?&M$c 

<bLT4>, *5>^-»{bjR*»«dS(g:V^»^^«r<R<s|. 

^ix^^^^^^-^b^^MS^^t-{S:ttti^, 

Cu-ZnMMv^, y^y — /u<?5*5SKftS:flrRj£ 
t y * y - /K^itibSjES t <£> ^ffiit-r & 



[0 2 2 0] ft£> N ±3ELfcmtW©Cu-ZnttjK-C 
tt, wO«jK*«jS'1-S«*»i: L"Cg»{b« (CuO) £ 
Btfbffift (ZnO) £JBWc;6n wtLbSr^ftS^fr-SBR 

f*\ »Yb«li»{blE«B«:*et*-fr'CCu-Z n«££@!| 

ttW^^^SSIir^bffii&tW^ibott^ffiS; 

[0 2 2 1 ] ±IELfe»W-C«, 
ISftStllRiSi y * y — /KOifMbKJSi: ©W*Srffiit-r 

nfcfe«E£:JI3^££ t £ Lfc^, Cu-ZnMcO^ 
M^tt>, >^y-^*iSKftacKK/Ct^bSf£: 
ir&iSiiU -»ib«*«K(OiSv^i|sf^^S:^jSx*# 

5£^5»*&»6^£as-t-#5 0 fiMb«£Jtt 
{b^nA (CrzOs) Sr*t# t LTffiV^fc 9 , ^{b^i: 
Mittr^m (S i O2) SrWJR-i: LTffl^fc^ &>£^ 
fi«{b«i:«lw^JR^b*4'«'J|B|-i: Ltm^tfc, H3* 

[0 2 2 2] «_b*5SM^HJ6fi»J^o^Tlft^L^:dS, 
[USco^^ft^^] 

[mi] ^IB^^^I^-^lMt^^ WMSI 2 
[0 2] «S*MK&4 0*s«iS*ir/U4 8 co^^^t? 

[03] SS^3 4(?)M^M(ii^t^lt'fc 

60 

[04] 4«f5/^^7A«S^M 

[05] &K»3 4^J:t5t^**o^ttsa:K»lci*5(-tS 

[0 6] »l*jS6Ww^«(^^5^=*A»r®(0« 

[0 7] ^l*»Wo«i^^jrfcS&«»o«f^Sr 

[0 8] # 2 KlEMoefeSMI 9 oo«fiK«r«*ftt^**3 

[09] (A) fi, S^^(J9 2Sr«dci-6^=5S7AO*f 
EW— a5«r*^-r(Sfffi«*0, (B) fcfc x vn^^^cd^ 

[010] ekH»9 o*5<t^**pp,tbsefeft«i-*5(t 
[0i 1 ] ^3 mmm^m^ 100 om^m^m^ 
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[Hi 2] 5fe«»i o o*5<tt/tt*ftie>^-5Scjr»(-*5 

[Hi 3] «4^J6Mwa:W»i l o<*?«/a*«5£Wt- 

[Hi 4] i ozm^zmmm$£W:x*mft£ 

[Hi 5] JB4||jBS0*Jco^0!|t?*sefcK*i l OAco 

[Hi 6] &®3§i l 0A&&TfftXto<DtiZ>&1t$slz 

[Hi 7] »5*J6«cottK*i 2 0<o«dc«r«S»jc: 

[Hi 8] 2 0(C*3V^THfTdtuS^A9 P 

[Hi 9] 8c««l 2 0*5J:Uftt**Pbti/SekK»(-*5 

[120] » 6 JllfiW<o3fcK» l 3 0*3 J: tfd 
1 3 o iSJ»^^5fflWo«fife^«S;W*c*t)-rttWia 

[H2 i ] efcW#i 3 o^i^SEfti^nSBfeKSiw^ 

[H2 3] efrWBi 4 0*3J:O5tt**Pe>tLSefeK»tc*5 
[H2 4] »7^«6W^3EJ^0»J-C*>sefcK*i 4 0 A CD 

[H2 5] msmmm^nm^ 5o«Mbtir 
[027] m9 mmM(D?kn$5 1 eo om^m^m 

[0 2 8] efeWHi 6 0*5j;t«ie**pe>^S8cJf8§(c*3 
[0 2 9] *9iijiSMw^fifl-e*>sekSt»i 6 0 A CO 

«fifcSr«*»tca^-rttW0"c*>So 

[030] »io *JKM^acK» 1 7 o tf>#&a&«;bi- 

Wfffi«*0t?fe5 o 
[03 1] 5k«»l 7 0*3j;t^fle*ftie>ti-5ekK«{-*5 

[0 3 2 ] » l l &nm<r>&1t» 1 8 0 C0*fiK£r«5SW 
(c*^i-ttW0T*fes o 

[H3 3] 5kK»i 8 o*5 ( tt^se*ftie>H'5efcK»{-*5 
*t5rtaj^>faffi»*ttffift'*fe-r»w0-e*)6o 

[034] Si2 HJfcM<z>efcW3§ 1 9 0 t?)M^W 
[03 5] efrWBi 9 0&&XfiVtjktobti&&'K&fc& 



[03 6] mi 2Hlfi«|^3E^J-e*)S3kK«»l 9 OA 
[03 7] mi 2lSic?»MT'$)5^1 9 0 B 

[03 8] tt*<oj»»&jr»srta^*5ftsaft^*o 

W*WRW] 

2 0 

2 2 * 

2 4-"7K^>-^ 
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4 5 P-^t;^atK 
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5 8 - -RAM 

6 0--^^y— /IsffiK 
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6 2- 
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6 4-JB2«S»flfe»B 
6 5-S3jRStsK»«6K 
6 6-S4TOMSS 
6 7-*»»fflK 
6 8-«^^W»B 
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7 1 "^2^^ 
7 2-S3/Ky/ 
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